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oxruagn Axanemuu nayx CCCP 
1960. Tom 132, N 4 


MATEMATHKA 


B. H. BJIAZHHKAC 


KOHTPYSHUMA WEHTPOMAAJIBHbIX FEOXESMHYECKHX KPHBbIX 
METPMYECKOFO NPOCTPAHCTBA JIMHEMHbIX IJIEMEHTOB 


(IT pedcmaeneno” axademukom I. C. Aaekcanépocoim 11 II 1960) 


1. B nacrosuled pa6ore crpoutca yudpdepesiiMaibuad reoMerpus KoHrpy- 
SHUM WeHTpOWMaJIbHbIX TeOJe3H4eCKUX METPHYeCKOTO MpocTpaHcTBa JIMHeHHbIX 
3JIEMEHTOB C CBKJIMNOBOH CBASHOCTbIO, Oa3HCHOe MpocTpaHCTBO KOTOpOrO Tpex- 
‘MepHoe (¥3). [naBHoe BHUMaHMe yeeHO TeEM MOHATHAM, KOTOpbIe O6OOMaIOT 
| OCHOBHbI€ NOHATHA KJaCCHY€CKOH TeOpHH KOHTPYyIHUMH MpAMbIX eBKsMJOBa 
| Wpocrpancrsa E; (*). Ilocrpoesua mpopexeHbl TeopeTHKO-rpyNMOBbIM MeTOJOM 
|T. ©. Jlanrepa (*) u wMeloT wHBapMaHTHDIt xapaKTep. Tak Kak (buHcmepoBo 
mpocrpaHctTso Fs; uM MpocTpaHCcTBO eBKJIHJOBOH CBA3HOCTH V3 (pHMaHOBO mpo- 
| CTpaHCTBO C Kpy4eHHeM) ABJIAIOTCA UaACTHbIMM ClyyaAMM MpocrpaHcTB Fs, TO 
MOCTpOCHHA OTHOCATCA KaK K KOHTPySHUMAM WeHTPOMaIbHbIX TeoesHueckux 
-KpHBbIX NWpocTpaHcrpa F3, Tak M K KOHIpySHWHAM Yreofle3sH4ueCcKHxX Mpocrt- 
-pauctBa V3. 

2. Ilycrb L3; —npoctpaHcTBo JIMHeHHbIX JJIeMeHTOB (U, UV), O6a3HCHOe mpocT- 
| paHCTBO KOTOporo TpexmepHoe. K KaxKyOMy JIMHeHHOMy 9JIeMeHTy (U, Vv) 
/mpoctpancTsa Lz mpvHcoequHuM adpuHHpl penep {A(u), e; (u, v)}, BepllMHa 
| KOTOpOrO COBMaaeT C ICHTPOM JIMHeHHOrO aeMeHTa. TakuM oOpa3oM, C Kaxk- 
GRIM JIMHEHHbDIM 9JIEMeHTOM (UU, VU) CBA3aHO IeHTpoadPuHHOe IpocTpaHcTBo 
A3(u, 0) (doKasIbHOe MpocrpaskcrBo wim cnow). IlpeqnosoxKUM, 4TO BeKTOp e; 
| UMeeT HallpaBJleHHe JIMHeHHOTO JeMeHTa, T. e. TO vi=1, v?=vF=O0 aaa 
-MCXOJHOTO JOKaJIbHOTO MpocTpaHctTga. 

| ByleM CuMTaTb, YTO B 93TO MHOTOOOpasHe WeHTpoadPuHHbIX MpocTpaHcTB 
| {As} BBeqeHa acuHHad cBasHocTb. Torla onpelessioulee CBASHOCTh oTOOpa- 
“oKenuwe cocefHero sloKasbHoro mpocrpanctsa A;-+ dA 3 Ha UCxoqHOe JOKaJb- 
jHoe mpoctTpancTBo Ag OyjeT OlpeseATHCA OTOOPaKeHHeM HayaJIbHOrO JIOKaJIb- 
jHoro penepa {A(t + dt), e;(t-++dt)} * mpocrpancrBa A3-+dA3 B HeKOTOpbIii 
jpenep {A(t¢, dt), e;(¢, dt)} mpocrpaucrBa Ag; 


A(t + dt) A (t, dt) & wie; (2), 


(1) 
e; (t + dt) e; (t, dt) ~e; (t) + wfer (2) 
(i,j, k= 1, 2, 3; 4, 8, y=2, 3; p,q=1,2,...,5). 


_ CTpyKTYpHble ypaBHeHHA MpocTpaHcTBa JIMHeHHbIX 3JIEMeHTOB C a(ppHHHOH 
\CBASHOCTbIO HMCIOT BH 


| Do! =[o*, of] + 2, Do} = fo}, of] + 5, (2)- 
rie 
Of = Rizto’, o*] + Cia [o’, of], 
OF = Rin (0%, 0] + Sita (o*, oF] + Piap Lot, or, 
Rij =9, Rien =0, Piaa) = 9, 


* ¢P o3HaualoT HEOMHOPOAHbIe KOOPAHHATHI JIMHeHHOTO 3JIeMCHTA. 
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a mdacbboBbl (popMbl w! u wy OOpasyloT Oa3svc JMHeHHBIX NuppepeniMaJbublx 
(cbopM mpoctpancTBa stHHeliMbIx deMeHTOB. KoopfuHarbl u’ WeHTpa JIMHeMHOTO | 
9eMeHTa ABJIAIOTCA MepBbIMH HHTerpasaMu cucTeMbI @! = 0, a HeOMHOpO/HbIe 
KOopsMHaTEI ¢? WHHeHHOTO aeMeHTa — NepBble MHTerpasbl CHCTeMbI @ = oo; =0, 
mpuyem ft = uv, 

3. Ilpuw nomomu cHMMeTpHueckoro KOBapHaHTHOTO TeHSOpHOrO NOMA BIOPIH 
BaJICHTHOCTH £;;, MMCKPHMHHAaHT KOTOPOrO OTJIMYeH OT HYJIA, OMpeeJHM B 
K@XKJIOM JIOKaJIbHOM MpocrpaHcTBe Ax; (f) CKaJIApHoe MpousBeyqeHHe BeKTOPOB 
MW TOTpeOyeM, 4TOObI Mp OMpeesAION[EM CBASHOCTb OTOOPaxKeHUM CKaJIApHOe | 


MpOHSBEJeCHHe COXPaHHJIOCb. Y cuoBue MHBapWaHTHOCTH CKaJIAPHOTO IpOUusBejle- 
HHA MO?KHO 3alWCaTb Tak: 


V2), = 483, — Snir a Zixor = 0), (3) 


J[ma Toro uTo6b! cucTeMa ypaBHesHul (3) Oblia BONE MHTerpupyeMa, 
HeEOOXOJMMO HW ocTaTouHO, uTOObI Q; = 0 (cBA3HOCTh 9SKBHadp*PuHHaA). 

[IpocrpaHcTBo JIMHeHHbIX JJICMCHTOB S9KBHAPMUHHOM CBASHOCTH, B Ka2K]OM 
JIOKaJIbHOM IMpOcTpaHCTBe KOTOPOTO oOMpefleJieHO CHMMeTpH¥eCcKOe CKaJIAPHOe | 
IIPOM3BeeHHe BEKTOPOB, HHBapHaHTHOe OTHOCHTeJIbHO OMpeeAIOWMleErO CBA3- 
HOCTb OTOOpaxeHuA COCeHETO MOKAJIbHOTO IIpoOcTpaHCTBa Ha UCXOLHOe, Oy eM 
Ha3bIBaTb MeTPHUeCKHM IpOCTpaHCTBOM JIMHEHHbIX 3JICEMCHTOB eCBKJIMJOBOH 
CBASHOCTH. 

4. IJoq kpusoh mpocrpancTtBa F3 ecTeCTBeHHO MOHHMAaTb O/HOMapaMeTpH- 
yecKoe MHOrooOpa3He sIMHeliHbIxX 9uIemeHToB. IJleHTpbl sTOrO MHOrooOpa3Ha | 
JIMHEHHBIX 9JIEMEHTOB OOpasyIOT OHOMepHOe MHOFOCOpa3ne TOUeK — WeHTPOULy 
paccMaTpHBaemoH xkpuBoH. Bo3mMoxHbl jBa CAydan: JIMHeHHbIe 2JIeMeHTbI 
MOryT KaCaTbCA WeHTpOMAb! M He KacaTbcd. Ileppad KpuBaa Ha3biBaeTCA 
IeHTpONMaJIbHOH, a BTOPad — HelleHTpOHAabHOH (*). 

Ecam tepspad KpvBu3Ha WeHTpouasIbHOH KPMBOH paBHa HyJIO, TO Takylo 
KpHBy!0 OyfeM Ha3bIBATb WeHTPOVaJIbHOH reowesuyeckoH. 


Dy K our py2HILHIO WCHTpOuaJIbHbIxX TeOMe3H4¥eCKUX KPHBbIX MO2KHO OTIpee- 
JHTb YpaBHeHi AMUN 


Of = MO, dhe = Nos ee = eee ee (4) 
rye 


z 8 0 
Mor) = Riva + Sitveihay + Preshfrdey — de (Rip + Chvsihay), 
har = 2Rige + Stiyhs — 2KY Rig + heCyhs + MGs 


Ip noMomu TeH30poB hg H Q;; MOCTpouM cueyiouMe TeH3Opst: 


810818 


gu 


LAS 


eo es 
? Kp ar F ? Aap a Vevhakg, 


eles = Lap aad 


ae 
bap ry Yaehp, Diag) a a (bap x Dea), 


rae F=V oy (mpeaqnouiaraetca, YTO KBa 
TeJIbHO-OMnpe qe sIeHHasl). 

Ilyctb g uM g’ — Be OeCKOHEYHO ON3KHE NEHTPONaJIbHbIe reoyesuyeckue, | 
mpoxofauue yepes Touku A(u) u A(u-+ du) 6a3bl npocrpanctBa Fz c equ- 


=> => —> 
ey 
HHYHBIMH KaCaTeJIbHbIMA BeKTOpaMH t(u) u t(u + du) (= =), nipunavie- 


ONPeMWeAIOULeEM CBA3HOCTB : 


Apatwunaa cbopma g;;x'x/ — nono*KM-- 


Kalle paccMaTpHBaeMOH kKOHrpysnunu. I[Ipu 
oToOpaxkenun (1) MbI nomyuuM 


> ss a (a) 
qe 


t(u + du) > (u, du) = +(u) + + 
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Iloq, yruiom dp Mexkay AByMaA OecKoHeyHO 61M3KHMM «OOpa3yIOUIMMMy KOH- 
Tpy2HUMH Mbl OyeM NOHMMaTb TviaBHYIO JIMHeHYIO WaCTb yrvia Mexy BeK- 
> = 


TOpamu t(u) wu t(u, du). On onpesennetca cbopmysoli: 
do? = daggw*n®, (6) 


Ecam g’ mpoOeraer judbdepenuvambuy!0 OKpecTHocTb g, TO BeKTOpbI 


- 

t(u,du) B npocrpanctse A; (ft) onvCbIBaloT NOBepXHOCTb, KOTOpyl0 ecTecTBeHHO 
Ha3BaTb JIOKaJIbHbIM CbepH4ecKHM H300paxeHHeM KouTpysuunu. Keagparuy- 
Hax copa (6) ompexejser suuelinbili s1emeHT aTOTO cibepuyecKoro u300pa- 
Kenna. Knacc KonrpysHuuit WeHTpOUaIbHBIX TeoflesuyecKUX MpocrpaHctBa Fs, 
WIA KOTOPbIX TCH3OP Agg PaBeH HYVJIO, ABJIACTCH aHaJIOrOM Ksacca WHIM ApU- 
geCKHX KOHTPySHUHH mpectpanctBa Ez. 

OjHonapameTpnueckoe ceMeHcTBO LeHTpOlabHbIX Teojesuueckux, MpH- 
HajlexK allMX PaCCMaATPHBaeMOH KOHTpy2HWHH, MbI OyeM Ha3bIBaTb JIMHel4da- 
TOM MOBepXHOCTbIO KOHrpy3HILHH. 

Paspeptka g B wUpoctpancrBe A3(¢)—unpamaa J, npoxog_anaa yepes 


A (u) c eHHHYHDIM HallpaBJAIOUMM BekTopom t(u). Orodpasum A, -+ dA; Ha 

_A3(¢). IIpa stom onpexenstomjem cBxA3HOCTh oToOpaxKeHuu (1) pasBeprKa I’ 

MeHTponasbHow reosesuyeckoH g’ oTOOpasuTca Ha upsamyto /(u, du), mpoxo- 
> 


MAulyio yepes Touky A(u,du) c HanpaBAIOULMM BeKTOpoM 7(u, du). Kpart- 
yauiee paccTOAHHe MexK]Y STHMH AByMA Npampimu /(u) u l(u,du) mbt u 
OyReM Ha3bIBaTb PaCCTOAHHeM Mex LY ABYMA OecKOHEYHO O/IM3KUMU «OOpa3yio- 
MUMMY» KoHTpy2Hunu. Bemuguna r, onpemesieHHad cbopmyuol 


(apo o 


—— (7) 


GANS 
a. @ 


olpeyeiseT aOcuuccy oOpasa oOcCHOBaHHA oOOmero epneHsAuKyApa JByx 
IleHTPOHJlaJIbHbIX TeofesH4yeCKHX Q HM Q’ Ha pasBepTKe TepBOH M3 HUX, KOTO- 
pad HaxofutTcaA B mpocrpanctBe A; (2). 

Ecamu yvepe3 g MpoBecTH JIMHeHWYaTyIO TOBepXHOCTb KOHTpy2HUMH Tak, 
YTOObI OHA COJepxasa Ug’, OMpeleIHeMy!O OTHOWICHHEM @*:@?, TO JIMHHA 
CKaTHA STOH MOBepXHOCTH Mpolfer yepes TaKylO TOYKY KpHBOH g, cOpas 
KOTOPOH Ha ee pa3BepTKe uMeeT adcuuccy r. Hysepble HHA (POpMbI igg)0*w* 
ONpeeIAIOT Te JIMHeHYATbIeC NOBEPXHOCTH KOHIpySHIUMM, WIA KOTOPbIX JIMHHH 
CKATHA MIpOXoAT uepes Touky A(u) onopHoH MOBepXHOcTH KOHTpySHUHH. 

Kuacc KOHTpy3HUM WeHTpouyasbHbIx Treofesnueckux UpocrpancTBa Fes, 
JIA KOTOPBIX 


Dap) = Rap, 


ABJIACTCA AHAJIOFOM Kacca NceBocepHuecKUX KOHTpyIHUM MpoctTpanctsa Es. 
Takue TOUKH WeHTpOHAaIbHOH TeoyesngecKOH g, OOpasbl KOTOPbIX Ha ee 

paspepTke / wMeloT aOclMCCbl, paBHble 9KCTPeMaJIbHbIM 3HaYeHHAM BeJIMUMHBI TF, 

Ha3oBeM TpaHMUHbIMH TOUKaMH. AOcUMCCbI OOpas0B rpaHHYHbIX TOYeK oMpe- 

WeAIOTCA ypaBHeHHemM: 

Potap Dia) + 6 = 9, (8) 

rye : 

a=det|ldag|, b= det |||, o%=o%=0, o% =o = 1. 


JIunetivaTble MOBepXHOCTH KOHTpySHUMH, JIMHHM C2KaTHA KOTOPbIX Nepece- 
KaloT HCXOMHY!O WeHTponaJbuylo reofeswueckylo B ee FpaHHYNbIX TOUKAX, 
Ha30BeM TvlaBHbIMH JMHeuyaTbIMH NOBepXHocTAMH. OHM onpenemsioTca Audp- 
(pepeHIHaJIbHbIM ypaBHeHHeM: 


3*PH ig) Ag.0ro =); (9) 
Te 


Ilycrb g u g’, mpoxogsammue uepes A(u) u A(u + du) COOTBET CTE HH 
mlepecekalotca B TouKe F. IlocrpouM pasBepTKH MpocrpaHcTBa F 3 BAOb STUX 
I[CHTPOHJaJIbHBIX reofesnyeckux. IIpH 9TOM MbI NlOJyUMM: 


F > F (u) =A(u) +p (u) 7 (4), 
F =F (u-+du) = A(u+ du) +p (u + du) (u + du). 


‘Touxy F na3opem cbokycom «oOpa3ylolleH» g, CCIM MpH ONpeyesAtOuleM 
CBAZHOCTh OTOOpaxKeHHH cocefHerO JOKaJIbHOrO TipOcTpaHCTBa Ha HCXOAHOE 
oOpa3 TouKku F(u-+ du) HaxoquTcA Ha ee pa3sBepTKe. QTo ycmosve OyzeT 
BbINOIHeHO TOrga M TOJIbKO Tora, Korda 


(5g + php) ow =0 (8 —cumBom KponeKepa). 


Vrak, KopHu ypaBHeHuA | 
Kp? + 2Hp +1 =0, (10) | 
rye 

K = det ||*5||, H = sp|iXslb 
-ONpeWeAIOT aOcliuccb! O6pa30B (poKaJIbHbIX TOYeK WeHTpOWfaJbHOH TeoflesH- 


yeckolt g. JludcbepentivambHoe ypaBHeHve pa3BepTbIBAaIOUlNXCA MOBepXHOCTeH ) 
uMeeT BULL 


Caprrw"o” = 0, (11) | 
rye 
Soo = O33 = 0, Gog = — Ogg = I. 


B saks0¥eHHe MOIb3yIOCb CY4aeM BbIPAaSHTb TvlyOoKyio GOMarofapHocTb 
‘C. II. @unukosy 3a pyKOBOACTBO HM MOMOb B paoore. 


BUJIbHIOCCKHI rocyapCTBeHHbI it Tocrynuao 
meqarorHuecKHlt MHCTHTYT 9 II 1960 


UWHMTHPOBAHHAA JIMTEPATYPA 


1C. Il. ©uuHukKoOB, Teopua xourpysuunh, M.—JI., 1950. 21. ® JlantTes, 
“Tp. Mock. matem. o6m., 2 (1953). %B. UW. Bau3uuxKac, JAH, 127, Ne 1 (1959). 
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Joxnaygn AkagemMun nayx CCCP 
1960. Tom 132, NM 4 


MATEMATHKA 


Il. C. BOHAAPEHKO 


O UMCJIEHHOM MPOAOJDKEHHH PEWIEHHS 3A AUN 
C HAYAJIBHBIMH YCJIOBHAMM [JIA Ob bIKHOBEHHbIX 
AN®PEPEHWMAJIbHbIX YPABHEHUM 


(ITpedcmaeneno axademuxom A. A. Jopodxuyeinoim 380 I 1960) 


SameTKa TlOCBAMLEHa BOMpOCcy O YHCJICHHOM IIPOMOJIKeCHHU PeWIeHHA 3aayu 


= =f.4), x(t) =x, (k) 


lrge f (t,x) — HempepbiBHad BeKTOp-cbyHKUMA B  HeKOTOpOH o6macTu 
}D (t,x, ..., x))-npocrpauctBa, Touka (ty, %))@D, Ha MAKCHMaJIbHbIM BO3- 
[MOXKHbIM OTpes0K ft, Ct<T" ¢t-npamol. 

1. [Ipeqnonoxum, utTo Ha orpesKe ty) Ct<T BblfeseHO MHO2KeCTBO TOUeK 


Tea ee, : 
Wet + fhn, hn = 5 °, j=0,1,...,n, Ha3blBaeMbIxX B avIbHeHIMeM y3J10- 


/BLIMH TOUKAaMM 9TOrO OTpeska. O7rpesok (f), T), Ha KOTOPOM BBIJeJIeHbI y3JI0- 
HBbIE TOUKH, OOO3HadHM (fy, T)n,. Ilycrb B KaxKOH y30BOl TOUKe oTpe3sKa 


(a T)h, OUpeMeeH p-MepHbIli BeKTOP Cj; = (cl), ...,c)), Torta ouveBHgHo, 
‘uTO KYCOUHO-JIMHeHHAaA (PyYHKUNA 

i J Bet 

x, +h, >) CE — teen. tet tern, BS Ut — J, 
| j=0 


If 


olipefleseHa Ha oTpe3Ke ft), Ct<T. 


SameuauHnue. Ecan /, m—wenpie uwncia, 4 —cCHMBOJI CYMMUpoBaHua, 
m 


iro IpHHuMaem mo ompesenenuio >; c; = 0 npu />m. 


J/= 
Onpemeneunue 1. Kycouno-mmHelnvyio dbyHkuvio (1) Ha3biBaem hy- 
HIPHOJHKXEHHDIM pemeHvem 3agaun (k) Ha orpesKe th Ct<T, ecau 
1 
BLINOJIHeHbI ycoBud: 1) mpH moOomn=1,2,... (t,x(t))ED, th <t<T; 
) 1a 060% MOHOTOHHO yOblBalouleH mocjeqoBaTebHOCTH {,}n-—1 MOJOKU- 
T@JIbHbIX YC, CXOMALMCHCA K HYJIO, 


feud #3 
ha \ Pats (pode PE Oh nT 
tp 


2. Wssecroo (1), 4TO BBIYHCAMTeIbHbIe CxeMbl THNa Owsepa, Pynre u ~ 
MAjamMca HMeIOT BU 


nt fh 
Oa ie eee REL Gas (2) 


n 
Bextoppl C(tp, X~), BbIMHCJIAeMbIe PekKyppeHTHO UMCJICHHbIM MeTosoM (2), 
asbiBaeM YI JOBLIMH KOIPMUMLNEHTAMH, COOTBETCTBYIOIMMH 3TOMY 


eTony. 
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Onpegeseune 2. Ilycrb C (tg, xa) — yrJIOBble KOIPPHUHEHTLI, COOTBET- 
cTBYIONHe ynceHHOMy MeTogy (2). DyHKIHIO 
k—1 


Mie hi) do PCM ona lena 


i= 
PRR ie k=vy,...,n—l, 
HagblIBaeM KYCOUHO-JHHEHHOH yHKUNeH, COOTBETCTBYWMeH 
YHCJeCHHOMY ayes (2)s 
3. Onpewenenue 3 Hn RIOR (py HKILHIO 


(3) 


ede Le, Be c(t; x) + (t — te) c (tes x0), (4) | 


ret eh R=) eee as 
COOTBETCTBYIOULYIO UNCJIEHHOMY MeTOJLY 


Nn, nN, n,, 
Kita = Xe lene (te, oe) OR, FSV ees ae (5) 
Ha3bIBAeM Pea AbHbIM A,-IPHOAMKeHHEIM pemeHuem 38agaun (k) 
fl 
Ha otpeske ty <(¢t<T, ecau BbinomHenbl ycuioBua: 1) (¢, x (t))ED, tLWt<T; 
2) |Xp + Ane (te, Xe) — Xap || <5 
n., nN. Ns, 
Bektop 6p = Xp + Ane (te, Xp) — Xep1, HaSbIBaeM TOrpemHOCTbW OK- 
pyrJeHUA, a WHCeHHBIH MeToy (5)—peaabHbIM YHCACHHBIM, METO- | 


JOM, COOTBETCTBYWMUM YHCMECHHOMY MeTO,Y (2). 
4. Ilycrb napanenenunen IT 


|t—ty|<a, ||x—x||<b0 (a,b>0) 
pHHadiexut o6nactn D. Tonoxum M = max'||f (¢, x) || a o6o3HaunM yepes 8 
ia 
CyMMy MogyaeH KoadibHuueHToB, C KOTOpbIMH 3HaveHHa cbyHKunH f (t, x) | 


fl 
BXOJAT B BbIpaxenHve yruoBporo KospPduunenta C(te, Xp), COOTBETCTBYIOIMerO 
YHCJICHHBIM MeTofaM Tula Ajamca (1). 


JlemMa 1. Ecau qdyaxkyua f (t,x) OocmamouxHo 2aadKkan 6 obaacmu D, 


n 
MO KYCO4HO-AUHeUNoLe (yANKyUuU x {t), CoomeemcmeyrtollUe AWOOMY U3 UUCACHHOLX 
memodoe muna Dtaepa, Pyxee u Adamca, sAseAsIOMNCA hy-NpUuOAUOKeHHoLMU 
pewenusamu sadauu (k) na ompesxe ty t<ty+a, ede »=min(a, b/M) e} 
cayuae memodoe muna Dinepa u Pynee, «= min(a, b/BM) @ cayuae memodoe } 
n 


muna Adamca, npuuem (t, x(t))ElT npu tyet<t,+a 
Jlemma 2. Ecau 6oinoanexo ycaoeue 2) onpederenusn 3, mo KYCO4HO- 


nt 
Aunelnole dynkyuu x" (t), Coomeemcmeyrouue AOOOMY US PEAAbHOLX LUCACHHDIX | 
memodoe muna Dtinepa, Pyxee u Adamca, seasiomca pearbHoimu Ny-npubau- | 
HCEHHOIMU pewleHusnmu sadauu (k) wa ompeske ty <t<t, +a’, ede o = 


= min (a,(o>—6)/M) 6 cayaae memodoe muna OItiaepa - ee ce 


= min (a,(b— 6)/8.M) 6 caywae memodoe muna Adamca, npuuem (t, x (t)) € 7 npu | 
i SEG ie he ia 
Jlemma 3. Ecau dynxyun f(t, x) nenpepoiena @ o6aacmu D u 6 cKpecm-} 
HOCMU HYAL pasHocmu x —y, (t,x), (t,y) EIT, yooeremeopsem ycaosuro Jlun- 
WUYa . 
WFE)-FENI<SN Olle—yi, t<t<t4+ae, (6) | 

Cc dynkyueii N (t), peel Ha ompeske ty<t =. se mo Ha 9momy 
ompesKe cytecmeyem eOuNCmeeHHoe peiwenue ee sadauu (k), npuvem) 
(54 (t)) GTP np t,t <0, ee Oo lite (re), 


n->0co 
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5. Ilycrb x(t) — pemienve sagqaun (k) Ha oTpesKke tj) Cti<t, +a; x “ (2) — 
peasibuoe Ay, ee pellennHe STOH 3afauH Ha OTpeske a <i iy + a” 


PasHOocrh i (f).== x()—x" (t) Ha3bIBaeM TOF peUWIHOCTbIO peaJbHOrO 

fa-UpuOnuxKeHHOTO pelenusxA 3anaun (k) Ha oTpe3ske tyot< 

<t,) +. OGosHauuM yepes S,, MHOXKECTBO y3/IOBbIX TOUeK OTpesKka (ty, toa’). 
Teopema 1. JZpu 6einoanenuu NpeOnocolaok AeMMbl 3 ynNKuyUA 


x () = LAO He x") asi (i) 
(x() x (0, x()—*" ) 


onpedenenHan Ha ompeske t,<t<t,+a", cymmupyema Ha smom ompe3Ke 
npu Awmbom n, u OAA ec ceils u (t) aber aan ' 


12 (I< [hasilexp | (2) de] + ei rero[\ x(a], (8) 


v 


ty<l <ty +a" 


; (7) 


ea), en Ge Dye. 1 Oh en 


Caencrsue. Mycme xatidexa dynkyua %(t), onpederenHan Ha ompesKe 
tp) <tKty +o’, cymmupyemana Ha amom ompeske U mMaKaA, 4MO BbINOAHEHO 
YCAoBue 


(f(t, x) — F(t, y), ¥—y) 
Ja ALY <9 (0) (10) 
npu tht<ti,gt+a’; ||x—x9|| <b; || y—x,|| <b. Tozda Ona noepewnocmu 


u(t) cnpasedauea ouenka 
t 


u(t) || <u llexp| | a i Ven (s) fe hc (11) 


ty ty 
by peeled 


6. Anropudm npofomKenna peambHoro Ny- TIPHOJIHK CHHOTO pellieHHaA 3ajla- 
qu (k) coer OMe B cuenyrourem. Ha i-mM ware mpodomKeHH BbIYHCIAeM OLEHKY 


Ju (ty +o 4 3e ‘ 


CJICHHA MOJYYeHO | w (Gombe a Ba 


m0 Maxopaute (11). Ilycrb B pe3ybTaTe 9TOrO BbIUH- 


|<re 


Me Gare rened ee cage) er eae te COOTHOWICHH AMU (= — a — 
= x Oe 


% , b —r,—d 
M; = max|!f (¢, x) || uw yuena 0; — COOTHOMIeHHem o%, = min (a., sryiecd , 
II 


ie <b;; wncna M; — coorHomenvem 


<K Aj} |x [7 + a" + 3a) 


i \ pas 
6—rpaHulla norpemnocteH okpyrvienul, 8 = 1 B cuydae, Koryla nposomxKenne 
OCYULeCTBJIAeTCA MeTOJaMH THNa Qisepa vu Pyure. 

Sameuaunnue. Ecau o6nactb D orpanuyena xoTa Obl B HallpaBseHuu 
OWHOK u3 p-+ 1 ocel KOOpAuHAT, TO Ha KaxKOM Ware aJlropudMa mposomKe- 
HMM Mapadenenunex I]; cneqyeT CTpouTb Tak, YTOObI B HallpaBseHHH orpa- 
HMYeHHOCTH OOlacTH D ee rpanHvia MW rpaHHua Napadvienenunega J]; Opin 
WoctaTouno 6m3KumMu. Ecau o6nactb D— sce (¢,x,..., x))-mpocrpaHcTBo, 
TO MOCJeLOBaTeIbHOCTh Napadwesenuneyos //; CTPOHM IIpH HeKOTOpOM (pukKCH- 
PpOBaHHOM a Hu BospactaroulNx 0;. 
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Teopema 2. [7 pu ocywecmerenuu aneopudma npodorsxKeHuA peaabHo2en 
ha-npubAuotenHoeo peleHua sadauu {k) 6oSMOdHCHbL MOAKO CAeOYyioUUe CAYYAU: 

1) O6aacmo D oepanuuena xomsA Ool 6 Hanpaerenuu oOHO us p+ 1 ocett 
Koopounam. Ha Kancdom waee npodoasenutt ycroeue (6) ebinoAHeHo. 

a) II pu neKomopom KoNe4HOM g OKAaZANOCb, 4MO Tq< bg HO q41 > 0g41- 
B amom cayuae g waz0e npodoaddcenuti npuseau 6 OocMamo4HO MaAYIO OKpecm- 
HOCmb epanutot o6naacmu D. Jlanonetiuee npodoawenue HeeosmoocHo. Pewenue 


q 
sadauu (k) cywecmeyem u edurncmeenno Ha ompesKe typ tty + w+ > ates 
s=1 


6) Anpuopu ycmanoereHo, “mo npu snbom q fq<by. B amom cayuae 
npodoamenue OeckonerHo. Pewenue 3adauu (k) cywecmeyem u eduxKCmeenHo 
Ha noayunmepeane ty t << oo. 

2) O6sacme D npouseoaona. IT pu HeKomopom KOHeLHOM Gy Tq, <0q,, HO Ha | 

pes . : 2 : | 
ompesKe t, + 3 Oger ag y, a; ycnoeue (6) He eolnoaneno. B amowe 
s=1 s=1 
cayuae maxcopaHma (11) He cytwecmeyem, Oaaronetimiee npodoaseHue He6o3- 
moncHo. Pewenue 3adauu (k) cywecmeyem u eduNCmeeHHO Ha oOmpesKe 
Goad 
TO eH Sail gt a at 
s=1 ‘ 

3) O6zacmp D—ece (t,x, ..., x?))-npocmpancmeo. Ha Kasedom waee 
npodonxenuti ycnogue (6) 6oInoOAHeNO, 4uCAa f; Npu OocmamouHO OoNoWWUX — 
(uUKCUPOBAHHOLX Nj C KaIKOolM Waeom npodoamenutt eo3spacmarom. B 3mom 
cAywae npodoas#ceHue Npueodum @ OKpecmHOocMb mouKu t = 7%), 6 KOMOPpOLL pe- 
wienue 3adauu (k) Heoepanuueno. Pewenue 3adauu cywecmeyem uU eOUHCMB6EHHO 
Ha ompesKe ty t<%. 

4) Ooaacmo D npedoidywan. Anpuopu ycmanoereno, umo Ha AtoOoM 3am- 
KHYMOM ompesKe nonayunmepéeana ty<t < co ycanosue (6) BolnoAHeHO U cytYe- 
cmeyem gyxKkyun 9 (t), onpedenenHan U CYyMmUpYyeman Ha 9MoMm OMpesKe MaKaA, 
umo eolnoAHKeHo ycaogue (10). B amom cayuae npodoasnenue 6eckoneuno. Pewle- 
Hue 3adauu (k) cywecmeyem u eOuncmeeHHO Ha noayunmepeane ty<—t < oo. 

7. Onpenenenne 4. PeambHoe hy-ipuOMxXeHHOe pellieHHe 3amauu (k) 
Ha3blIBaeM YCTOHUYHBLIM Ha oTpesKke ty tT, ecm OHO HeMpepbiBHO 

nh 


i 

3aBHCHT OT Ha¥aJIbHOrO 3HayeHHA x (¢t,) = X,, IpMYeM 3Ta HelIpepbIBHaA 3aBH- 
CHMOCTb paBHOMepHad 110 Ay: KaKOBO Obl HH OblIO ¢ >O0, HalieTcA Takoe 
o, >0, 4To H3 HepaBeHcTBa 


Ne Nes 
Xy — Xy <0, (12) 
BbITe€KaeT Hep aBeHCTBO 
g— |= max |e o— @ll<e (13) 


vs 


CIIpaBeWIMBOe TIpH JOOOM nN > Ny. 

Teopema 3. Ecau dynkyua f (t,x) Oocmamouno eaadKan 6 o6aacmu D 
u yOosremeopnem ycaoeuro (6) npu N (t), cymmupyemoti Ha ato6om samKHymom 
ompeske (ty, 7"), codepscawemca 6 ompeske CYyLYeCMBO6AHUA pewleHUA 3a0aut (k), 
eapaHmuposaHHom meopemou 2, mo peanoHoe hy-npubAusceHHoe petuenue 9smoit 
sadauu, coomeemcmeyrouee s00OMY U3 PEAALHIX UUCAeNHOLX memodoe muna 
Siaepa, Pynze u Adamca, Henpemenno ycmotiuueo Ha ompeske ty <t<T*. 


KuescKHi TrocyapcTBeHHbIii yHHBepcuTerT Tlocryunao 
um. T. I. Iesuenxo 24 I 1960 . 


UHMTHPOBAHHAA JIMTEPATYPA 


an . eee ommaTu, UncneHHble MeTOAb pellenua ANpepeHUunanbHBIX ypaBHeHHit, 
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Jloxkxanp AkagqemMun nwayr CCCP 
1960. Tom 132, Ni 4 


MATEMATHKA 


VW. MW. WAHHWJIOK 


OB OBLIEM TIPEACTABJIEHMH PEWEHHW OCECAMMETPHYECKOM 
CTALLMOHAPHOHM 3A AUN 


(I]pedcmaeneno axademuxom H. H. Bexya 1 II 1960) 


Hactosmasa 3aMeTKa NOcBAMeHa U3yyeHHIO OOMMX cBOlcTB pelleHult 
-CHCTeMbI AudppepeHWHaJIbHbIX ypaBHeHHH 


(V2) +2.) =0, 
(1) 


| BbIpa2KalOulMX He€C2KUMAeMOCTb XKHAKOCTH MW OTCYTCTBHE HCTOUHHKOB HU BUXpelt 
B TOJie OCECHMMETPHYeECKCTO TeYeHHA B IHIMHApuMyecKOH cucTeme KOOpHHAT.. 
lL. Bsogutea komiiekcHad s3anvcb cuctemp (1). Tlycrh z=x-+ ir, 


5 0 5 6) 
\f=V,-+ iV:, ing : (+ veer ) ; Tora cuctema (1) 9kBUBaJIeHTHa OAHOMY: 
(4 


_KOMIWICKCHOMY ypaBHeHHI0 


of 1 = F 


KoadduuveHTbl STOTO ypaBHeHHA Ha OCH xX OOpalaloTca B O€CKOHEUHOCTS, 
|TOUHO MepBoro NopsKa, NMOsTOMY 3eCb HeMpHMeHHMa XOpoOulo pa3spadoTaH- 
| Hast Teopua OOoOMleHHBIX aHaJIMTHYeCKUX CyHKWHH (1); OfHako, Oarekaps, 
|MpocroH crpykType HM aHanuTHuHOCTH Hx No r pH r= 0, MbI MOxKeM BOCHOUIb-. 
scpaTbcx Apyrum metogom HM. H. Bexya, cocrosuum B NpokomKemy pele-. 
Hui B OOaCTb KOMIIJICKCHBIX apryMeHToB (?,°). M3 anaunTHYHOCTH CHeTeMb! (1); 
apu r=£0 culenyer, uTo BcaAKoe OO0OuIeHHOe pelweHue f(z) =f (x, #) ypaBHe-. 
(aus (1’) OyeT aHavIMTHYHbIM B OKpeCTHOCTH JNOOOH TOUKH (Xo, Thalb Toes: 

| Tak YTO, NposomxKasa f (x, 7) B OOJIaCTb KOMIMJICKCHbIX 3HaYeHHH X Wr, NOsaran; 
ig=x-+ir, €¢=x—ir, mpl nomyyum dyxnKumo F (z,¢) =f(5 = =) 4 
aHasluTuYecKy!0 10 Zz, C u copnayaiomlyio c f(x,r) Ha MuocKocth z=. Ora, 
(PyHKUHA, KaK JIerKO MOKa3aTb (7), YHOBJeETBOpAeT ypaBHeHHIO 


OF (z,t) 1 4 { 


la ap) Fer A etl pee F* (6, z) = 0, (2); 


|Tie 3Be3q0uKoH oTMeyaeTcd (byHKUMA, NocrpoeHHaa io F (z,o) corsacno, 


| d@opmyse F*(C, z) = F(¢, z). OOujee npezcrapnenue pelleHui ypaBHeHuH Bu- 
fla (2) nano B paOote (*). Mb ctapum ceOe uerbio 9a:pPeKTHBHO BbIpasHTb 
BOSHHKaIOUHe 3][eCb Ppe3OJIbBeHTbl, HCHONb3yA Mpocrory kosdpuuneHTos, 
ypapHenua (2) u TeCHYIO CBA3b MexKy ypaBHeHweM (2) UM KJaccHyeCKUM: 
| ypaBHeHvem Olisepa — Ilyaccona. 
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2. Paccmorpum oOmee ypaBHenue Bua (2): 


ore S) C) wh(caeeh (a ¢) + B(z, S) (G2) =10 (2) 


B HeKOTOpol OuLHIMHApHYecKoH oOmacTH (Dz X Dz), Dg = Dz, B koroponit 
KOSpPUUHeHT! aHavMTHIHbI HM peryapHbl. Jlerko NoKasaTb, YTO ECAH KOaKp- 
cuunentst A u B yoBseTBOpAIOT TO*KJeCTBaM 


9A) _ Be, B'G2)=—Ci@, Al,9) 


(3)) 
OB GTO | 


= B(z, 6) A* (€,z) =—Ci(z, §) B(z, 9), 


rue C,(z,¢)—Hekoropasd aHamuTHueckad u peryaapHaa B (Dz xX Dz) yHK-+4 
Us, TO mHOO0e pellieHHe ypaBHeHuaA (2’) yOBJIeTBOpseT TakK%Ke ypaBHeHHto 
BToporo TlopsAyKa | 


OF a 


Pe (Ei) OF = Cc) 
dz 0 ~-+- A (z, 6) a kes ¢) 


= = 0. (4 
O6paTHoe yTBep2xJeHve He uMeeT mecTa. B camom JleJe, oOujee IpescTaB- 
sleHve pelleHHi ypaBHenua (4) umeer Bug ((°), ru. J) 


Zz c 
Fi(cplsioG (zane mes + | PW Gl by 2,0dt+\ 1) Gen+2,0d=, (6) 
20 © . 


rie g(t) HM ,(t)—pon3sBoubHbIe aHaluTMYeCcKHe (yHKUHH B OOsacTAX 
D,, Dz COOTBeTCTBEHHO, 2,€Dz2, €,€Dc, «=const, G(z, 6, ¢, t) — pyHKuna 
PumaHa ypaBHenua (4), HW CoJepxXHT, TaKMM OOpa30M, JBe aHaJHTMYeCKHe 
(PYHKUMH, MexKAy Tem oOulee NpescTaBeHHe pelieHu ypaBHeHua (2’) cojep-f 
XKUT ONY aHaJMTHYecKy!o (yHKunio. [lostomy, uTo6st peuienua ypaBHeHna (4) 
YMOBNeTBOpAJIM Take ypaBHeHHio (2’), Mexyy ¢(t) HW ¢,(t) AOKHA cyulecT-} 
BOBaTb H€KOTOpaA S3aBHCHMOCTb. OTA 3aBHCHMOCTb BbIACHAeTCA culeqyroulenit 
TeopemMoH. 

Teopema 1. JIw60e pewenue ypaenenua (2') 6 npednoroscenuu (3) mooem\ 
dvlme npedcmaereno no gopmyae (5), 6 Komopott G— dynKyua Pumana ypae-) 
Henusn (4), 2) — PuKcupoeannHasn mouka Dz, © = Zo, & — npouseoroHaA nocmosH-| 


Has, a dynkuuu P(t), 91 (t) céssanol OObIKHOBeHHoLM OuddpepenyuaaoHolmt 
ypaenenuem 


1 49; (2) 1 [ABT (G, 2 4 ; | 

9) =—pregy a + Beep | ee 1 eB Gone) | 
npurem >, (C)) = —%B (2,0) u, pasymeemca, B* (G,, z) £0. 1 
O6pamuxo, ecau dyxkyuu o(t) u o,(t) ceasanol ypaeHenuem (6), peeyanpHort 

6 Dz; u Dz coomeemcmeenno, npurem %, (Go) = —%B (2, %), mo dopmyaa (5 
npedcmasasiem pewenue ypaeHenus (2') npu atwo6om sHa4eHUu nocmoANnoti «| 
3, OOulee mpefcrapsenve Bcex peryApHbIxX pewleHuli ypapnenua (2”} 
novlyyaeTca Terlepb H3 (opMywpi (9) HCKsOyeHMeM (pyHKiH ¢(t) u3 ypaBHe 
Hua (6) H NOWIeHHbIM HHTerpHpoBaHHem \ 


2 2) : 
POD = — Bea Iba 0+ Ou e210) ede + 
OGG Gn ene o (t | 
| i]: Caan NAMING (eet Zio fa (7 


W}OyHKUMA $,(t) BbIGMpaeTcH B 9TOH opMyie COBepLIeEHHO TpoOH3BO/IbHO 
}|C COXPAHEHHEM TCJIbKO peryJIAPHOCTH, NOCKOJIbKY yCOBHe ¢, (C,) =— aB (Z,, Sy) 
iB CHJly IpOW3BOJIa % He HaKJlabIBaeT Ha %, HAKakoro crpaHnyenuaA. [lostomy 


ae BbIIUe pesolbBeHTb! Ty, [, u3 cTaTpu c ee pees 


‘| OG iG , 7) aid 
BGG 0) = — gee |g EG) GU 60,2,9)], 

(8) 
4 


Va o 20,7) = — Ge tae ey 


Gi 2i, 5,12, Gy (enn o). 

4. Ycnosua (3) AA ypaBHeHua (2) BbIMOJIHAIOTCA, KaK HeTpyAHO TpoBe- 
| ee 4 

PHT, pH 3sHayenuu cbynHKuuU C; (z, C) igs See Ilostomy ypaBHenue (4) 
|ABIAeETCA B Hallem Cilyyae ypaBHeHuem Siinepa—Tlyaccona co 3HayeHHaMu 
8’ =1/o, B =%/.. DyHkuna Pumana BblpaxkaeTca Tora yepe3 rumepreomerpu- 
| weckyto (pyHKunmio Taycca (cM., Hanpumep, (*)). Jaa Hammx 3Hayenuii napa- 
iMeTpos $B’ wu 8 ee MOXKHO BbIPasHTb axe yepe3 Bropol MOJHbIA sMNTHYe- 
\ckut uHTerpas E (z); Kak NoKa3bIBaloT HeCOXKHbIe NpeoOpa30BaHHuA, (PyHKILMA 
‘Pumana umeeT BHD 


6,64.) = Boney / Tip, BY See ee es 


AD A (z — Tt) (€ — 1?) 


‘i 


Ypapuyenue (6) B STOM CJIyYae UMeeT BUT 


e(2 


| B kauyectBe o6s1actTH D, MOXKHO B3ATb JHOOy!IO OOaCTh B BepXHeH mouly- 
‘mockocru. Torga o6uree npescraBsienue ypapHenua (2) Moxert ObITh 3amucaHo 
1B Bue 


— 5g; (2). 


7 f (2g — 2) Go= 9) 
Eze | — oe 


“yoIaea (/ GB) at 4 
+ fame tate (V pest} 


Vis pesyptatos (°), ra. 1, cnegyet, uro popmywia f(x, r) = F (z, z) ucuep- 
‘MbIBaeT BCe peryJApPHble pemeHuaA ypaBnenna (1’). 

| 5. IIpeacrapmenve (9) sHayuTebHO yipomlaetca MIA pelieHHl, oOvlajaio- 
/IMMX TepBbIMH TIPOM3BOQHbIMH, OPpaHMYeHHbIMH BIVIOTh WO OCH CHMMeTpHH 
|}r=0. Vmenno, nonycrum, 4uto orpesok L ocn rf =O aABAAeTCH YaCTbIO rpa- 
|uuubl O6nactu D,. Ilycrh f(x, 7) orpaHuyeHo B TouKe X,6L mpu mpuoun- 
| 2KeHHH TOUKH ZK Xo NO MyTH HekacaTeibHomy K L. Torga dopmysa (9) 
|MO%KeT ObITb 3allMcaHa B Bue 


ron ttf ooV Bee (V leas) 


+\ 0, (9 / S8 gf SSBF) ach, (10) 


tT 2 (t= 2) (Xo — 6) , 


TLAH, vr. 132, Ne 4 


rye @,(t) = 9, (2) (t— Xo), O (4) = 9 (t)(%o— Zz), TAK YTO YAOBMETBOPACTCH 
ypaBHenne 


@ (z) = 2 (xX) —2) ie 4 —3@; (2). (11): 


HeoOxofumbie H JocTaTOuHble ycoBHA orpannuennocTu peluenua F (Zz, cy 
mp z=, T. e. ycOBMA orpaHuyeHHocTH peweHusa f(x,r) =F (z,2) Ha OT- 
peske L, ycTaHaBJIMBalOTCA CJlelyIOUleH TeOpeMOH. 


Teopema 2. BcsaKoe peeyanproe Ha ompesxe L pewenue f ypasnenus (1"), | 


npedcmasumo no Gopmyae f(x, r) =F (2,2), 2de F (z,0) eerpascaemca no dop- 


myne (10), npuwem dyxkyuu O(t), D,(t), Gnhanumuunele uU_ peeyAApnole & | 


obaacmax Dz, Dz coomeemcmeenno, yOosreméopsuom ycaoeutio Re D = Re DM, = 0. 
na L, m. e. Oonyckaiom ananumuuecKoe npodormMeHue no npunyuny Cummem- 
puu na ecto o6baacme A= D,+L+ Dez. Bo e@ceti oOnaacmu onpedenenua amit 


ynKyuu ceAsanol Ougd@epenyuaaonolm ypaeHenuem (11), OOpamno, ecau yHK-— 


yuu D(t) wu D,(t) ceasanel ypaenenuem (11) u ydossemeopsatom YcAaoéeuaAM 
Re@® = Re®,=0 na L, mo d@yxxyua F (z,9), nocmpoennan no gdopmyze (10), 
anHaaumuuHa 60 ecett o6aacmu A, * Az, mak “mo coomeemcmeyroujee peweHue 
f (x, r) = F (z,Z) ypaenenus (1") peeyaapno na ompesxe L. 


Ecam He mpefnonaratb, uto W(z) nu W,(C) yaoBneTBopsioT ycu0BHAM. | 


Re® = Re ®, = 0 ua L, To F (z,¢) O6yner umMeTb Ha NocKocTH z = nomoc 


mepBoro lWopsjKa. SaMeTHM Tak2Ke, YTO MocTaTOYHO NOTPeOOBaTE: BbIMOJHEHHe — 
yCJIOBHH TeOpeMbI TOJIbKO WIA *PyHkunH Oy: Aa dyHKuuH OD sTH ycnuOBUA B 


clelyoT Tora H3 ypaBHenua (11). 


IIpenctapyienve (7) COBMeCTHO Cc TeopeMOH 2 JaloT BO3MOMKHOCTb Uecse- B 


OBaTb 3aayy Ha OOTeKaHHe CTAWMOHAPpHbIM Ce3rpaHH4HbIM OCECHMMeTPHUHbIM: 
MOTOKOM HeC*KHMaeMOH %KUAKOCTH Tela BpallleHHA MeTOOM CHHTYJIApHbIX. 
MHTerpaJIbHbIX YpaBHeHHM lO KOHTypy. 


Tlocrynuuio. 
lL II 1960 
UWHTHMPOBAHHAA JIMNTEPATYPA 
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MATEMATHKA 
Akxayemuk AH ApmCCP M. M. J)KPBAUIAH u A. B. HEPCECAH 


PASJIOKEHHSA MO CHEWMAJIBHbIM BHOPTOTOHAJIbHbIM 
CHCTEMAM W KPAEBBIE 3AXAUH JIA AHNOSEPEHLMAJIBHbIX 
YPABHEHHHM JPOBHOrO NOPSTKA : 


B WaHHOH 3aMeTKe HMCCJIeAyIOTCA CMelMaJIbHble GOHOPTOrOHaJIbHbIe CHCTeMbI 
oOpasoBaHHble H3 JIMHeMHbIX KOMOHHalIMA (yHkunH Tuna Murrtar-Jlepnepa 


00 k 
E.(z; ¥) = >} aa (4 > 0, p> */), hal) 
k=0 


IM UpHBoLATcaA (OpMyJIMpOBKH TeOpeM O paBHOCXOJHMOCTH pa3JIO%KeHHH 0 
ESTHM CHCTeMaM c OObIUHbIMH pARamMu Dypbe. Jlanee npHBOAATCA MWOCcTaHOBKH 
JeeauMHO CONPAXKCHHDIX KPaeBbIX Saat JA “HEKOTOPBIX KJACCOB mudepex- 
yuanbuntx ypaBHeHult 2poOuoro nopadKa | /p (p 1/2) Ha KOHeYHOM OTpe3ske, 
NCOOCTBeHHEIC 1 IIpHCoeqHHeHHbIe (PYHKUMH KOTOPbIX COBMaaloT C MOCTpoeH- 
HBIMA OMOPTOFOHaJIbHBIMH CHCTeMaMM TIpH YaCTHbIX 3HaYeHHAX MapaMeTpos. 
IIpHBofquMble HHKe pe3yJbTAaThl NpeAcTaBAOT COOOH WHCKpeTHble aHaJorv 
TEOPHH OCOOBIX HHTePpaJIbHbIX MpeoOpas0BaHHu, pa3sBUuTOH B paOore (+) ofHOrO 
M3 aBTOPOB JaHHOM 3aMeTKH. 
1°. Tloctpoenue OuopTorovHasbuow cucTtemp. Baejem B pac- 
CMOTpeHHe PyHKUHH 


t — | . = Vi—1 j 1 
y (x, », @) = San" Ep (Axwes ws Z(%, A, p) = SD) Op(L— x)" Ep(d (Lx) 
f=1 
4 Pie Yi; —1 
w(h, p) =h >, GUT ira 
ft, Jo=1 
nme x€(0, /); 2} —KomnseKcHoe nepemenHoe. PyHkunn (2) Werble, HMeIOT 
MopaqoK p, a ux Tun Cl. 
| Jaa onpegenenHoctu OyzeM MoslaraTb, TO 
5; Uy > Ue = 0, vy > vg > 0, Gy Aas = bf 4 ba, (3) 

JloKasbipaeTca, 4TO CNpaBeIuBa HHTerpalbHad Popmy.la 

4 “3 @ (A, p) — w (A*, p)} 

\ y(t, i, ez (%, ®, pdx = SOB (4). 


0 


E, (AL We; ub Via)s 


Mp JUOObIX - Hh’. 
B mpeanosoxKenun, UTO 


Seal hl Sate Ol acera lst pecan AN) rea 0 (1, —- pe ys) 0, (5) 
"ye @) — MHOXKECTBO TeX KOMOMHAalM uHMeKcoB ji, jo(= 1, 2), MIpH KOTOpbIX 


lu;,0;, 4-0, ycTaHaBsMBaIOTCA Clefytoulve NpeWiox*KeHHA: 
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a) [Jan awb602e0 Ay &(— %, + co) PYynKYyUA w (A, 0) — Ap umeer cuemHoe 
mHoocecmeo HyAeli (Kpome, Oolme moowem, cay4anh p= 1, 1 =O, Koeda 603- 
MOOKHO UCKAMOUUMeAHOe sHaYeHUe Ay = — Sign (a2b2)). 

IT pu p >1/, ece docmamouno Goroutue no modYy ato HYyAU dyHKyuu w(h, 0) — Ao 
npocmole (3a ucKaouenuem, Oolmo moocem, cay4an p=%/2, t,=0, Koeda 
1 + Ao sign (agb.) = -E 1). 

6) Ecau p=="/2, mo 6ce NYA C Oocmamo4Ho GoALLLUM MOdYNEM AEICAaM 
Ha noayocu (— oo, 0) u npu ux HyMepoeaHuU @ nopsOKe HeYyOoleaHuA modY- 
Aeti umeem mecmo acumnmomuuecKan dopmyAa 


n= C+ OCG) o 


Ecau oe 9 >4/2, MO NPU KYMePOBAHUU NY AeLL, ACHALUX 6 NOAYNAOCKOCMAX 
Imk>O u Im} <0 coomeemcmeenno, umetom mecmo acumnmomuuecKue gop- 


MY AOL 
pip vate sere (RO! remy (7) 


Ilyetb {hy} (R= 1, 2,...)—moceqoBaTeIbHOCTh BCeX HywJeH PyHKUMH 
(A, p) — Ap, MpOHyMepoBaHHbIX B NOpsAyKe HeyOplBaHHA MOfyvleH, He3saBH- 
CHMO OT HX KpaTHOCTH. 


B) OmnHecem HYAIO hyn Kpamnocmu p, > 1 dee cucmemol ynKyull 


aly (x, A, p) Ta eae, d”z (x, A, p) 
an 2 Le oe are (f= O01, ons Pp— Dye (SF 
\—Ay, j=) A=Ay 
ede 
Pn 
CE mrad Ie (r= ae nt 
Or 23k) ae p) — Ao —_— (k=0, ee a ecb (9) 


IIponyMepyem sce rpynmpl* dynKunk (8) B NOopaAyke HeyOpblIBaHHuA UuCeN 
|p|, IPHTOM Tak, YTOObI WIA Kaxkoro hy, (N= 1, 2,...) COOTBeTCTBYIONLUM 
j-M (YHKUMAM M3 STHX Tpynl MpuyaBavcb OAMHaKOBbIe HOMepa. Vs (4) | 
culeqyeT, 4YTO TouydaeMble TaKHM OOpasoM JIBe CUeTHBIE CHCTeMbI (byHKWUHH |] 
{Ye(x, p)} H {Ze(x, 0)} (R= 1, 2,...) OnopToroHanbHE! Ha orTpesKe (0, Z] | 
B CMbICJe 


j 
0, P+4, 
VY n(x, 0) Zy(x, p)dx = to pg = 1 ee (10) 
0 1s Pg 

2°. TeopemMbl pa3o0xeHUA. Ornecem K kaaccy L,{0,/} sce Te | 


cbyHkiwu us Ksacca 1, (0, /), KoTopple orpaHH¥eHbI B HeKOTOPbIX OKPeCTHO- | 
cTAX TOUeK x =O u x=l. 


Teopema |. [Tycmb p =1/, u napamempot Bis VY, Gis ig = 1, 2) ydoene- | 
meopsiiom ycaoeuam (3), (5), @ maKore YCACeUIO 
| max (u,, v.) <3. (11) | 


Ecau f(x) €L,{0, 1}, mo pasHomepHo omxocumeacno x€[s,l—e] (ede| 
O—<—e<1/2 Ato00e) CnpabedAauso pasercméeo 


n->=00 x 
k=1 0 


a : sin x — ; 
lim {5 (ro Dn Pa) BO (x, oe = 0.(12)9 


AuaJloruuHoe YTBepxkMeHve UMeeT MeCTO NpH pa3JIoOwKeHHH MYHKILNH ' 
F(x) € L, {0, 2} 0 cucteme {Zz (x, /2)} (k= 1, 2,..+). a | 


* SaMeTHM, 4TO, 110 a), P, = 1 mpu nN, 3a UckMoueHveM cay4an, yKa3aHHoro Tam, | 
Kora pp, =2, n>2. 
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Jin (OpMyMpOBKH TeopeMbI pa3zi0x%KeHHA B CyYae p> 4/y HeOOXOMUMBI 
HeKOTOpble onpeseenHus HU oOo3Hauenus. Ilyctb f(x) EL, (0, /), Torma 1 po6- 


HBIM HHTeErPasOM NOpAAKa a>O0 c Havanom .B TOUKe x=0 
Ha3bIBaloT PYHKILHIO 


gal = rag \O rey (yarn (Only (13) 


a WpoOHbIM HHTerpaJOM NOopaxaKa a>0 c KOHKOM B TOUKE 
x = 1 — pyuKuHto 


l 
da w | 7 sa 
fQaige L— Be toe LAE TIOD: (14) 

B ciyyae «= 0 ecrecrBenHo 06a 2po6Helx nHTerpasa (13) u (14) OTO2K- 
JeCTBJIATb C caMon cbyHKiHel f (x). 

YCJOBHMCA CUHTaTb, 4TO f (x) €L™ [0, [} (x >0), ecau f (x) mpeacraBaser 
coOoH ApoOubi unTerpas Bua (13) or HekoTopoH myHKunH &, (x) € Ly (0, ie 
AHaJIOrHuHO, CKaxKeM, ITO f (x) EL {0, /] (« > 0), ecau ona mpepctaBuser 
coOol ApoOuHbI uNTerpas Bua (14) or HeKoTOpoh cyHKuuN g (Ve LKORG. 


Tora eCTeCTBeEHHO CUNTATb TOXKJeCTBEHHbIMH KJIaCcbl Lo f0, 0" 
u L,{0, /}. O6o3Hauum jJlasee 


: b GS ee a 
Quo. 
A®) ee 3 Ji J = (Rk —— i 2 oe .) (15) 
tka (b= P (¥;, s Me % kp ) 


M, loaras, uto AS?=-0, BBegem cbyHkunn 


2 We Capa b, ( sin pail 
a EX els 4 fs —xX 
Yo(x,p) = 2 —->—,, Zo (x, p) = = (16) 
j=1 DT (u;—p 5) Ay j= Diep *) 
IIpu Ay = A® JONOJHHTEbHO MOJIO2XHM 
p> 1, AP 0, min {u,v} > >. (17) 


B 2ToM cayuae cuctempl {Y,(x, p)} Hu {Zp (x, p)} (p =O, 1, 2,...) Onoproro- 
HajbHbl Ha [0, /] B cmbicue dbopmyapt (10). Bynem monaraTb, 4TO % = t)/9 


mpu Ap A’ u «=(t»>+1)/p npa Ay = AM, 
Teopema 2. Ecau pp >0 u f(x) ELY (0,1, mo paenxomepHo omxocu- 


menono x€l[e,l—e] (ede O<e<l/2 xatb6oe) cnpasedaueo npederbHoe pa- 
6EHCM6O 


n U i U sin = (x — Zt) 
im |S Yue (rn ztend —Lh 40 ——— dt( = 
noo pil 6 0 
0 pu Ao = Avia (18) 


L 


= —(I—5,) Yo (x; FO Ze ibs 0) dt np jis pas Ae. 


0 


AvajorvuHad TeopeMa WMeeT MecTO H A pasloxKeHHA PyHKUMH [ (x) € 
EeL® fOSt\"no cucreme {Z,(x,.9)} (k = 1,.2,....) PY Vs > 0. 

OTMeTHM HeCKOJIbKO HeOOBIYUHBIN akT, 3akJIOUAIOULMHCH B NpHCyTCTBHK 

Sag al (e) z 

MHOXKUTEIA (1-5) B dopmyae (18) npn Aj =A, . He umex noKka ucyep 

2p 
TibIBaloulero OOBACHEHUA |TOrO (pakTa, OTMeTHM BCe 2Ke, YTO OH HE MPOTHBO- 
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peyHT OMopToroHadbHocTH cucTtem {Y”(Xx, p)} ¥ {Ze (X OH (k= ih A fs my). 
Tak Kak @yHkuua Yo (x, p), HanpyMep, He mpHHayexutT Ksaccy L{*) [0, 2}. 


l) Ha3bI- 
3°. Kpaepas 3agaua: Kak uspecruo, dpyuKumio g(x) EL, (0, 
BaloT sat Ayer MpousBognoh or dyuKunu f(x) EL, (0, /) mopagKa 


ee 
<=; 8 (*). O6o3HayHB Tora 
Xx 


g(t) = SI) (19) 


& > 0 c Hayanom B TouKe x =0, ecau f (x) = 


B jlaJibHewiem ox cumBosiom d° /dx* Oyem nofpasyMeBaTb JpoOubIli MHTe- 
rpaal up «<0 u ApoOnyo mponsBo_uyio npu a > 0. AnanorM4HO ompesze- 
siseTcsa [poOHad mpouspognaa d*/d(l—x)* or cyuKunn f (x) EL, (0, /) 
nopaiKka «> 0 c KoHIOM B ToUKe x =/. 

Ilycrb BellecTBeHHbIe rapaMerppl & 7 HW Ay MPOH3BOJIbHBI, a %, M2, Ag | 
M p CBA3AHbI COOTHOWeHHeEM 1/p = 2+ 4, +%+%3 HM YMOBJETBOPAIOT YCJIO- © 
BHAM p> 1/2, —l1 <a, ag3<c1/p, %>—2. | 

PaccmoTtpuM B kslacce dbyHKuni L,(0,/) cneayrouyue KpaeBple 3aa4un, 
KOTOPble €CTECTBEHHO Ha3BaTb B34HMHO COMpPA2KeHHBIMH: 


( dd d™@ d d™ 
dx% AX dx%2 dX oy 


y(x)=hy (x) (O<*< J), (20) 


d= d d% 


= — cos &, (21) | 


(A) ay (x) ta: == S1i1.¢, isda ae (x) ay 
| Ful)| cosnt SES y(o| _sing= As (22) 
RT RaW RM O<4<), QO) 
(A") Wee _ cos ie =e ae ae (| sing= Ay, @t*) 
7 soak co oe a d(l ae Be (1 aR? (x) hy — cos 9. (22") 


O6osHayuM uepes y(x, ) pemlenve sagqaun (20), (21), a uepes z(x, 4) — 
pemenve 3anauu (20°), (22°). Pemenua stax 3aqay B Kaacce L, (0, l) cymect- 
BY!IOT HM eQMHCTBeHHDI. Ecau B dopmysax (2) NomoxKUTE 


Pr = 1a, po=2+ a, + do, y= 1+, v= 2+ a+ as, 
= sin 6, & Gye —- core, b,=siny, b= cos x, 


(23) 


TO OKa3bIBaeTCA, TO 
Y (Xd, p) =y(x,d), 2(%, 0, p) =2z(x,) (OS <I, (24) 


a COOCTBeHHBIe 3HaveHuA sajaun (A) u (A*) copnajator u aBastorca Ap-TouKaMH 
yHKUMH ©(k)=(d, p). Takum o6pasom, 6uopToroHabHaa cuctema (10) 
pH YacTHbIX 3HAYeHHAX TlapaMerpos (23) aBAaeTCA CUCTeMOH COOCTBEHHbIX 
HM MNpPMcoeAMHeHHbIx PyHKUM 3ayay (A) u (A*), a Teopemp! 1 u 2 cyTb Teo- 
PeMBI O PaBHOCXOAMMOCTH pa3JO2KeHH NO CHCTeMaM COOCTBEHHBIX H MIpHcoe- 
AMHCHHBIX yHkuMi sayay (A) u (A*) c oOpuHEIMH panamu ype. 
VincTuTyT MaTeMaTHKH HM MexaHHKU Iloctynuao 
Akayemuu HayK ApmCCP 9 II 1960 


Epepanckuli rocyapcTBeHHbIii yHuBepcuter 
WHMTMPOBAHHAA JIMTEPATYPA 


1M. M. ix p6amsn, Vas. AH CCCP, cep. MaTem., 19, 133 (1955). 
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Jornage Anagqemun nayr CCCP 
1960. Tom 132, Ns 4 


MATEMATHKA 
E. B. 30JIOTAPEBA 


SAMAYUA JMPMXJIE JIA ONHOTO KJIACCA 3JIJIMMTAYECKHX 
: CHCTEM 


(ITpedcmueneno axademuxom WH, H. Bexya 8 II 1960) 


| WUssectuo, uro 3aqaya JIupuxsie (neppad KpaeBad 3afaua) Ia WHHeHHDbIX 
<cTeM 9/IMMITHYeCKOrO TunMa B cmbicuie YH. I. [lerposckoro, Boo6ule roBops, 
| He ABIAeTCA 3afayei (pefroubMoBa Tuna (’). AubTepHaTHBbl Ppenroubma 
| [0a yka3aHHOH 3a2ayM Bceryja HMeIOT MeCTO, eCJIH OGbIUHOe TpeOoBaHHe 9JNUM- 
“THUHOCTH yCHJIeHO ycIOBMeM CHJIbHOM smunTH4HocTH (2). [IpexcraBaser nHTepec 
usyyenve 3ayaun Jlupuxie WA sMNTHYeCKHX cHCTeM 6e3 TpeOoBaHHA 
YCOBUA CHJIbHOM 9JIMMTHYHOCTH. 

IlycTb uMeeTcA CHCTeMa JIMHeEHHbIX LudppepeHunaJbHbIX ypaBHeHH Cc yacT- 
HBIMU MpOH3BOAHBIMH BTOporo NopxALKa Buja 


irae A =] Aze||, B= {| Bie||, C = || Cee || —3amanHble JeHcTBHTeIbHbIe MOcTOAH- 
|Hbl€e KBafpaTHble MaTpHIlbl NopAyKa n; u=(uUy, Us,..., Un) — HCKOMbIL 


| BEKTOP. 
Cuctema (1) Ha3blBaeTcd 9IUNTHYeCKOH B cmpicae UH. T. Mer- 
/posBckoro, ecu Bce 2n KOpHeH xapakTepucTHYecKoro ypaBHeHuA 


det | A + 2B + Ci?| = 0 (2) 
KOMIMICKCHbI (He BeLeCTBCHHbI). _ 
OGosHayHM yepes Ay,-.+, hu, Mi, +, hy KOPHE ypaBHeHHs (2), a yepe3 
&y,.-., Rk, — KpaTHOCTH 39THX KOpHeli 


| Obinee TipelcTaBleHve peryJApwiiX B KOHEGHOM OHOCBASHOM oOOsacTu D 
pewenui cuctempl (1) uMeeT Buy (*) 


U. kj I—1 
(/) 5 

u= Re > > > Chim 27 oi "(Zi (3) 

j=1 /=1 m=0 
| Te 9,, ABJAIOTCA NPOWSBOJbHBIMM TosOMOpPHbIMH B OOnactH D (byakunaMu 
| TlepeMeHHBIX 2; = X + hjy COOTBeTCTBEHHO, BepXHHit MHJeKC Mm (PYHKIMH 9, 
| ykKa3biBaeT TopayoK mpousBoguol no z;, a Ci),—snome onpegeenubie m0- 
| CTOAHHBI€ BEKTOPbI, KOTOPble BbIpaKalOTCA UCKJIOUMTEIbHO Yepes koadppu- 
| UHeHTbI cHcTembl (1), mpHyem JVIA Haxo*K]eHuA Cl), Ttpedyerca pelleHHe 
| JIMHeHHbIX asIreOpawyecKuX CHCTeM, KO9PPHUMeHTbl KOTOPbIX BbIparkaloTcs 
Mpu Momo KoIdPulMeHToB cucTemb! (1). 

Sanaua Jjupuxse aaa cuctembl (1) 3akmoyaeTCA B OMpeeveHHu peryAp- 

| Horo B o6macTu D pelleHus STO CHCTeMbI, HelpepbIBHOTO BIWIOTh NO KOH- 
typa [ o6mactu D u yoBseTBopsAtolmlero ycJOBHIO 


u=f nal, (4) 


rie f = (f1,---,f,)— 3a0aHHbI BeKTOp. 
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B wacrosuiell 3aMeTKe MbI OrpaHw4uuBaemes ucceqoBanHem 3anayu Jupuxse 
quia cuctemp (1) B cnyyae m= 2 B KpyroBoll OO/acTH pH Hasyn KpaTHOro | 
KOPHA ypaBHeHusA (2). 

[lycrb k — AByKpaTHbili KopeHb ypaBHenus (2). Bes orpanuyenua oOuHocTH 
MOXHO IpeqnodaraTh, yo h= i. Sroro Bcerfla MO%KHO AOOMTECA HeOCOObIM 
a(p(pHHHBIM NpecOpasoBahieM HeE3aBUCHMBIX TMepeMeHHbIX; OHAKO, CJM HO Mpe- | 
oOpas0BaHHA repemMeHHEIx o6sacTb D G6pisia Kpyrom |z| < 1, To nocae mpeodpa- | 
30BaHHA OHA TlepeleT, BOOOUIe TOBOPA, B SVJIVIMIC. 

Virak, Oyyem mpemmodaraTb, YTO K=/ ABJIACTCA JBYKPaTHbIM KOPHEM | 
ypapuenna (2), a oOsactb D copnagaer c Kpyrom |z|< 1. Ipegnono2xum ! 
TakKxKe, UTO 3a aHHblit Ha oKpyxHocTH I kpyra D Bextop f = (f1, fz) yHoBue- } 
TBOpseT ycuoBuIo Tesmpyepa. | 

B paccmaTpHBaemom culyyae oOtlee MpefcTaBueHve peryAPHbIX B OONacTH D | 
peleHui cuctempl (1), B cuuty (3), HMeeT BHT 


u = Re [a® (z) + ab (z) + az” (2)], (5) } 


rye D(z) u Y(z)—ronomopdpupile B D tyxHKuMH NepeMeHHOrO zZ = x + LY, | 
a BEKTOPbI Q, Q,, A, ABJIAIOTCA PeWeHHAMHM CHCTeMBI 


(A OR) Cc) a OL) (Ace near 6) | 
(A + 2Bi—C)a,+2(A+C) a, =0. Y 


Panr r matpuubt A+ 2Bi—C «au6o 1, moo 0. B cayyae r=—1, BblOupaa 
ompejeseHHoe (He HyJleBoe) 3HayeHHe JIA BeKTOpa a, OyJeM MMeTb a2 = La, 
rhe »—ckasap. Jina TpeTbeH rpynnbl ypaBHeHHnit (6) OTHOCHTeIbHO BeKTOpa Q, 
OYAYT COGJOJCHbI YCIOBUA paspeLIMMOCTH, H MbI MOXKEM HalHCaTb A, = va + yb, | 
rye wb — yacTHoe pellieHHe HEOAHOpOMHOH CHCTeMbI STOM %Ke Tpylnbl ypas- | 
HeHHii. 

CnelopatesbHo, OOllee MpescTaBsieHue (5) Mbl MOXKeM TlepenucaTbh B BUJe 


u = Re [ag (z) + b$ (z) + az¥’ (2)], 7! 
rae © (2) + 9E 2) = 2), WE 2) = 9). | 


Ecau r = 0, oveBuyuo, umeem B = = C, u, cleOBaTeIbHO, CucTema (1) ] 
vWMeeT BHA A (Uxx +Uyy) = 0. Ho det A0. Orcioqa 3aKksiouaem, 4TO CH-§ 
ctema (1) pacmujeniena: Au; =—0 (i=1, 2), rage A—onepatop Jlannaca.¢ 
Tlostomy cpas3y 3akuioyaem, 4uTo pH r=O0 sagaya Jlupuxuae A108 cuctempi (1) | 
Bcera paspeluuMa, HM NpHTOM €MHCTBeHHbIM OOpasomM. 

Ocraetcs paccmorpeTb curyyat r= 1. Byem ucxoquTb u3 oOmero mper- | 
crapenua (7). [ipupapyupaa BbipaxeHue Jia u(x, y) u3 (7) Ha OKpyxHocTH I>} 
cbyHkunu f, Jerko nowlyduM CooTHOIeHHe ] 


ag (2) + bp (2) +aL P=" O GeO) + 66H + af" + a Oz= 


z 
ditt Gas F 
=i \e. (3) 


Cnenya (°), cucremy (1) Oyqem Ha3biBaTb C1a60 CBA3aHHON, ecu} 
BekTOpbl @ HW Ob JMHeHO HesaBucuMbl. B npoTHBHOM clyyae cucTemy (1) Oye | 
Ha3blBaTb CHJIbHO CBA3AHHOH. Braudy Toro, To 


ag (0) + bp (0) + ab" (0) + a9(0) + 690) +aPO == \—, 
ag’ (0) + bY (0) + 5-4") +a O= = NE 


cooTHomenne (8) MO2%KHO TepenvcaTb B Buse 
a[9 (2) — 9 (0) — (0) z] + BI (2) —$ (0) — 9 (0) 2] + 
i 


2 GV O=¥ O=—¥" Oz— eb" OF 107 4 i 
a q if Albee i a) f(t) de. (10) 4 
iW A f 


~ 
RDat 
i) 


B cayyae ca6o0 cBAsanHoli cuctembl (1) ist OHOpoAHOH 3azaq Tupuxae 
| (f = 9) us (10) nonyuum 
| PZ=PO+¢ Oz, e=9(0)+¢' (Oz. 


Orciofa culeazyet, TO paccMaTpuBaemad OHOposHan 3ayaga J[upuxue: 
MMeeT JIHIUb TPpHBHaJIbHOe pellenHe 


Ug (x, y) = Re {alo (0) +’ (0) z] + b[b (0) + Y (0) z] + azd’ (0)} = 0. 


Ilombsyxaicb OnATb (popmysiot (10), 3akmO4aeM, UTO HeO_HOpoyHaA 3ayaya: 
Aupuxsie Bcerqa HMeeT CAHHCTBEHHOe pellleHHe, H OHO BbINHCbIBAeTCA B ABHOM! 
Buse 


u (Xx, y) = (z—1)Re{am =| BOR — 2 ay : JMeNUleiieats at} | 
i 


£2 (¢ — z)? ni) @(t—2)?? 
fs 


nah “\ fdt wert yes (11)) 


ti \t—z 2Qtt t 


eo) N —— ay 
aybs => Ab Z Aibs — Ab ° 


mie Jf = — 


| Ecum cucrema (1) cHIbHO cBxa3aHa, uMeem b= pa, rye w~— cKaApHblit 
‘Tiapametp. B 9Tom culyyae, B cuuy (10), HeoqHopoquan 3agaua J[upuxae Oyzer 
paspelliuMa JIMUIb IIpH TORKeCTBeHHOM COOJOJeHHH YyCOBUA 


il 1 
\ (3 -F—F)@hO — aft) dt = 0. (12), 
r 
ToxgectBo (12), oveBHHO, 9IKBUBAJICHTHO yCJIOBHAM 
\ (Gefs() — aafa(d) dt =0, k= 1,2,..., (13): 
r 


| mpwyem, eciH ycnopua (13) co6uloxeHbI, TO pelieHHe HeoJHopomHol saqaun 
Hupuxse cyulecTpyeT UW BBIMHCHIBaeTCH ABHO 
o* (2) — (0) | Re 1 (f(é) at Ly iat 
z jel Ay == B 2Qni w= 
T hy 


u(x, yy=(zz —1) Rea 


Sylecb BbIpaxkeHve 


- Wy" Aly 
Uo (x, y) = (zz — 1) pegglesGie nk 


| 
| Ip Mpou3BOIbHOH TonOMopHOH tbyHKuun p{z) ABJAeTCA pellieHHeM OJHO- 
| pomHonw saqaun Jlupuxue. 

HerpyQHO noka3aTb, YTO [la claOoH CBA3aHHOCTH CHucTemMbI (1) B culyyae,. 
| Korja } = i— ABYKpaTHbIM KopeHb H n= 2, HeEOOXOXHMbIM H JOCTATOYHbIM 
| ABJIACTCA yCJIOBHe 
det| A+ C|-0. (14): 


B cayyae Ke, Korya BMecTO 7 JIBYKPaTHBIM ABJIACTCA KOPeHb A, yculoBue (14), 
TIpHHUMaeT BUA 


det! A+ BRK+ BR-4+ Cr | 0. 
Mbl noKa3aiu, YO B OOOH KOHeEYHOH OHOCBA3HOH OOslacTH cJabaa. 
| CBA3aHHOCTb CHCTeMbI (1) ABJIAeTCA YCJIOBHeM, HeEOOXOJMMbIM H OCTATOUHbIM. 
| lia cpefrombmMopocTn 3aqaun Jupuxuie. 


Marematuyeckuii uHcTHTyT uM. B. A. CreksoBa Tlocrynuso 
Axkayemuu Hayk CCCP 30 I 1960 


WMTHPOBAHHAA JIMTEPATYPA 


A.B. bulaitse Minis. 6 (28),’ 211 (1948). *M. Y1-*B wim kK, Mate. 
icOopH., 29, 3, 615 (1951). ® A. B. Buuayse, Ypapyewua cmewanHoro Tuna, 1959, 
gcTp. 64. 
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Jloxnagst Akagemun nayr CCCP 
1960. Tom 132, Ne 4 


MATEMATHKA | 


B. ®. KOPOTI 


OBPATHAA 3AQAYUA PACCEAHHA WIA YPABHEHHMA 
C OCOBEHHOCTbIO 
([1pedcmaeneno axademuxom B. H. Cmupxoeoim 4 I] 1960) 


1. B Hacrosmel pa6ote pemaeTca oOpaTHad saflaua TeOpHH pacceAHHA ff 
Jt KpaeBoH 3aauu, ONpeyesnemMoH ypaBHeHHeM 


yt L 

y+ [Ve +S Jy 4ety=0 O<x<o), (1) | 

rye n= —1,0,1,2,..., HW KpaeBbim yculOBHeM | 
y (0) =0 npu n=-—1, | 

(2) 


W [ys (x), y (*)]e=o = (yy! — YY) x=0 = 0 npy n=—1 *. 


37ecb y,(x)— HekoTOpoe peluenHe ypaBHeHua (1) nph n=—1 u A=0, | 
Tlorenuvan V(x) Mbl CuHTaeM BeINeECTBEHHbIM HM YOBJIETBOPAIOWWMM MIpH He- | 
1KOTOPOM.% > 0 ycJIOBHIO y 

\ A+ (x) [de < 0, ag <0 ome. (3) } 


0 


VccuiehopaHHe MpOBOAUTCA MeTOJOM, aHaJOrH¥HbIM MeTOAY, MpHMeHseMo- |p 
My B pa6otax 3. C. Arponopuya u B. A. Mapuexxo (},?). 
BynemM Ha3plBaTb safauy (1), (2) peryaapHok npy n= —1,0 u 3a- 
maueh c ocoOeHHOCTbHW pH nol. 
2. PerynapHadt 3ayaua YMeeT HeIpepbIBHbIi CMeKTp Ha MOJIOMKHTEMb- if 
OH Tlomyocu }® > 0 wm KoHedHOe UHCIO OTPHaTeJIbHbIX COOCTBeHHbIX Uncen 
(mpoctpix) <0 (R= 1,2,...,p). CymectTByioT pemenua u(x,d) salaun, B 
‘lopoxkaroulwe pasencTBo Tlapcepana, paBHOCMIbHOe pa3ioxKenuio 5-PyHKUMA|ll 


p (oe) 
Mele ACen il +32| u(x,») u(E, ») dh, 
k=1 ‘ 
iM YROBMETBOPAIOMIMe Tp Xx —> co aCHMITOTHYeCKUM paBeHCTBaM 
u(x, h) ~ ef* ++ (— 1)? +15 (— dr) e-*** (102 > 0), 
u Es Xp) ~ Mye- lAg | ve (4) : 


«CBOHCTBAMH 
IsQ)|=1, S(—A)js()=l C-co= hk = co), i 


“ B cayyae yi(0)=0 yenosmne W [yi (x), y(X)],.9 =0 mpespamaerca B ycnoBuelit 
y (0) =0; B cnyuae, Korfa notenunan V (x) CyMMMpyeM B OKpecTHOcTH HyaA My; (0) =40,—}) 
B ycnosue y’ (0) + hy (0) =0. 
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Bce ckasaHioe ocraeTca B CHJle H QA 3anauN c ocobeHHOcTDIO (n> 1) 
C TOH JIMIUb paSHUlleli, YTO OHO H3 COOCTBEHHBIX UNCe/, CKAKEM py, MOXKET 
ObITh PaBHbIM HYJIO; COOTBETCTBYIOWAaA COOCTBeHHaA byHKWWA w(x, hp) B STOM 
ciyuae Ip X-—> co yoBJeTBOpseT BMecTO (4) acCHMITOTHUeCKOMy paBeHCTBY 


U(X, hp) ~ Mpx—" (hp = 0). 


CopokynHocTb BeJIMYHH S(A), Ap, Mg OyoeM Ha3bIBaThb LaHHbIMA pac- 
CeAHHA. 

3. Teopema. J[na moeo «mobo dynkyua s(d), |s()| = 1,s(—Ns(N= 1, 
u uucha <0, Mpe>O0 (R= 1,2,..., Pp) A@ARAUCD OaHHbLMU paccenHusn He- 
KOMOpoU peeyAApHo sadauu (n= —1 uau 0) c nomenyuanom V(x), ydoe- 
jemeopAIOUUM HepaseHcmey (3), HeoOxodumo u Oocmamo4uHo BbINOAHeHUe CAe- 
Aytouux ycaoeuii: 

1) Cywwecmeyem mynKyua 


p= G> | u—sanera, (5) 


fs (x) EL (— 00, 00); npu x>0 cyiuecmeyem f’ (x), u x'+f (x) EL (0, 00), ec- 
Nk —a<b<aq. 
2) Koauuecméo cobcmeeHHelx «uucen 


a ty 0) —n(co)] + Iso) — 1), 


Ae (A) = args (rh ‘ 
Teopema 2. [1a moezo umo6bol dynkyun Ay s(A)| = 1, s(—A)s(QY=1, 
4 HUCAa NEN SMO, Me > 0 (R= 1,2,..., p) aeAAAUC OAHHOLML 


paccesHus HeKoMOpoti 3ada4u C ocodeHHOCMbIO (Nn >> 1) uU nomeHyuanom V (x), 
Ooenemeopsrolum Hepasercmey (3), HeoOxoduUmo wu Oocmamo4HoO 6biINoAKeHUE 
YCAOBULL: 
1) Imo ycaoeue hopmyaupyemca mouno mak sce, Kak ycaosue 1) meopemot |. 
2) Koauuecméo cobcmeéeHHolx “ucer 


p= [0 (0) —n(~)I, (6) 


ue 
fis Teopem 1 u 2 BblTeKaeT culeqyioulee cCJleqcTBHe: (pyHKUMA paccesHNA 
>(\) mo60H 3aqauu C OCOOeHHOCTLIO ABJIACTCA B TO 2Ke CaMOe BpeMaA CPyHK- 
Mew paccetHHA HeEKOTOPOH peryJIApHOH 3afayH C HyJIeBbIM TpaHHYHbIM yc- 
fopuem (1 = 0), T. e. Mpocteimei 3aqaun. 
| O6patTHoe yTBep»xKeHHe, BOOOUIe TOBOpA, HeBepHO, TaK KaK B Cylyyae pe- 
YIApHOH 3afaun paBeucTBo s(0) = 1, BplmowHeHHe KOTOporo TpeObyeTca yc- 
OBuem 3) TeopeMbl 2, MOXKET He BHINOMHATECA. Bo3moxKen elle Clyual, Kor- 
1a s(0) = — 

SaMeTHM, UTO OCHOBHbI€ TPYAHOCTH Mp OKa3aTeJIbCTBe 3THX TeOpeM OT- 
HOCATCAH K TOMY CJIyualo, KOrfla pelleHve y,(x) ypaBHenua (1) npn =O, 
JOBJIETBOPAIOINee TpaHHUYHOMY ycJIoBHIO (2), WMeeT aCHMITOTHKy * 


Yi (x) ~Cx-* (x — 00). 


PTH TPYMHOCTH MMe MecTO uv B paGoTe ('), coqepxKallle, B YaCTHOCTH, pe- 
YIbTaTbl HacTOseH 3aMeTKH npu n = 0 


* Thin peryapHoit 3aqaum 270 o3Hagaet, uTo s(0) = — 1; AA 3agaun Cc OcoOeHHOCTbIO, 
ITO uMeeTCa HyseBoe COOCTBEHHOe YHCJIO. 
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4, Jlaqum Terepb auropHipM BOCCTaHOBJIeHUA MNOTeHUMada 10 navel i 
paccesuus. Ilo dopmyvie (5) Haxogum f(x), CTpOouM (pyHKILHI0 


f(x) = f(x) + D) Me 


re CyMMa pacmpocTpaHeHa Ha Bce HeHyJeBbIe COOCTBeHHbIe YMCA, H PelllaeM’ 
ypaBHeHne . 


== | Ap | ae. 


Fett t+Ke)+\ Ke) PEt )d=0 O<x<?%). G) 


xe 98 


Eciv WcxoyHple JaHHbIe yIOBeTBOpAIOT ycJlOBHAM Teopempl | usu 2 (TOL 
MbI M [pefiwonaraem), To ypaBHeHue (7) MMeeT eHHCTBEHHOe pellleHHes 


KGa): ) 
B cayuae peryaapnol 3agauu (n = — 1, 0) ucKoMbIM NOTeHIMasOM ABIA- 
eTcd (pyHKUMA 
iG) = = eae te 


Ecau BoceranaBsiuBaerca 3aaua C OcobeHHOcTHIO: (n > 1), To noTeHuvadip 
V(x) M cooTBeTcTByrollee ypaBHeHne | 


y’ —Vy (xy ty =0, | atiV(ide<oo (<a) 8 
paccMaTpHBaeM Kak TpomexkyTounple. DyHKONA | 


[ee) 


Rah) er re L\ K¢ Ria Nerd (ink <0) 


ABJACTCA OJHUM U3 pelleHuH ypaBHeHusA (8). 
Haxojum pelenue Z,(x) ypapHenua (8) mph k=O Takoe, 4TO: 


Z(0) == 0, ecuIH  YeTHOe WIM MN HeueTHOe H Ay = 0, (Of 
Z) (x) =/ (x, 0), ecnu n HeyeTHOe HM HET HyJIeBOrO cOOCTBeHHOTO YHA. 


HM CTpOHM (PyHKILHIO 
=f 


Yn (X) = — 2 (x) (\ z(t) dt 


PyHKUHA Ye(X) YOBMeETBOPAeT BIOPOMy MpomMexyTOUHOMY ypaBnexury 


k(k-+4 i os I 
y' — [Vel + sly t My = 0, \ M4411, (x) [dx < 00 (8 <a), (LCR 
b(k +4 
ee 1 eee te [20 (x) ye (x)1- 


Silecb k= 2 pu n uerHoM u k=1 mpu n neuerHom.. 

Ilyctb Z,(x) — pewieHue ypaBHenua (10) npn } = 0, ncueszatomee B HY JI 
Ilo stomy pelleHHio MbI, aHaJIOrHyHO Mpesbiqyuemy, waxogqumM camenyrounle 
MpoMexyTouHoe ypaBHeHne. IIposomKasa 2TOT Mpomecc, MbI B KOHUe KOHUCH 
TOJYYHM TOceyHee MpOMexKYTOUHOe ypaBHeHHe 


” . —2)(n—1 9 r : 7 
of —[Vno(x)- +} SBE DY) yp rty 0, | | Via()lde<oo Od 
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H ero pellieHve mph K=O 2,_,(x), ucuesatoulee B Hye. [lonaras 


( eG 
. aH 
fa 2 ex) aes () dt] pu OTCyTCTBHH Hyvlesoro 
2 coOcTBeHHOrO 4NCJa, 


y, (x) = 


pa )| Mr “4a 2 _, (atl pH kp = 0, 


HBOCCTaHaBJIMBaeM, HaKOHel, HCKOMOe ypaBHeHne (1), re 


nf a oi j 
Es (yj ae Se ee oo a) 
pH 3TOM noTeHyHat V (x) yoBmeTBOopseT ycsoButo (3). 

3aMeTHM, 4TO MocJe TOTO Kak ObIJIO pellieHoO ypaBHeHue (7), BCe JasbHelilUHe 
/BLIVHCJICHHA CBOJMIMCb K MpOCcTbIM avIre6pavueckuM OnepalluAmM WM KBajlpaty- 
(paM, TaK KaK Ip pelllienwu KaxKgoro us ypaBHennit (8), (10) u Tv. 2. Obi0 
\y2xKe H3BeCTHO OHO pellieHHe 9TOrO ypaBHeHHA. 
| 5. IIpumepnpu. 
1) s(A) = 1. Jlerko Bugetb, 4TO BbIMOJHeHbI Bce ycoBuA Teopem | un 2, 
}ecaH COOCTBEHHDIX UNced HET. Secb fs (x) = f (x) =0, K (x, t) =0, Vo (x) =0. 
| Takum o00pa30M, B peryJIAPHOM CJlydae BOCCTAHOBJICEHHOe ypaBHeHHe HMeeT 
BHI y"+M@y=0. pu n=O cbyxxunu w(x, 4), © KOTOpbIX ToBOpHOCb 
HB 1. 2, cyTb sinkx. IIpu n = —1 rpannaHoe ycnosue umeet Buy y’ (0) = 0, 


ha 4...) = COs hx. cnn. m=), to (em... (9))_-2Zo(x) = 1, sro IpuRonaT 


‘K YDaBHeHHtO 


y = 0. IIpu n = 2 nonyuaem 29 (x) = x MH ypaBHe- 


jue y’ — =r y + My = 0. 


D) is\(kjoe= +! Yenosue 3) TeopeMbI 2 He BBIMOJIH€HO, H COOTBETCTBYIO- 


lie 3amaun c cde dk ARS: CJIeEOBaTeJIbHO, He cyecTByeT. YcJIOBUA TeO- 
pembl | BbINOJIHeHbI, IpHyemMIpHn==O0 p=O(cm.(6)),anphn=—1 p=1. 


‘BoccraHoBsieHHoe ypaBHenve mpH n=O OygeT y” + — — apex + My = 0. IIpn 


i =—1, N=—1, Mj=2 MOYYHM ypaBHenne y” + y = 0. Tpanuunoe 
jycllopHe mp 9Tom Oymer y’(0)-y(0)=0, HopmupoBanHad coOcTBeHHas 
\oynKuns u (x, a =V 2e-. 
3) SQ) = 4a 
fupa n= — 1, mnoromy 4uro mpH n> 1 He BpiImOJHeEHO ycoBHe 3) Teopempl 2, 
HanpnH n =O ycmoBue 2) Teopempl 1, Tak Kak (opmyvia (6) MaeT WIA KOMMUeCTBA 
HCOOCTBEHHDIX UHCe p 3HaveHve (—1). Tua n= —1 p =O. Cootpercrsyroulee 
lypaBHenne ecTb y” + d®y = 0, a rpaHuunoe ycuosue y’ (0) —y (0) = 0. 
ApBTop BbipaxkaeT OarogapHoctb mpod. B. A. Mapyenko 3a mocTaHoBKy 
#3aqauu WH pyKOBOJCTBO padoToH. 


. Sylecb s(A) MoxKer ObITh (yHKUHeH pacceAxHHA TOJbKO 


XapbKOBCKHHM YTocyJapCTBeHHbI yHHBepCcHTer Tlocrynuato 
um. A. M. ToppKoro 2 II 1960 
WHTHPOBAHHAA JIMNTEPATYPA 


» ?3.C.Arpaunosuu, B. A. Mapwenko, JAH, 118, Ne 5, 951 -(1957)- 
23.C. Arpanosuy, B. A.Mapueuko, JAH, 118, Ne 6, 1055 (1958). 
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Jloxmagei AkafwemMun nayrk CCCP 
1960. Tom 132, Ne 4 


MATEMATHKA | 


H. A. JIEBEEB 


NPHHUMM MIOWAREM B 3AQAYUE O HEHAJIETAHOUIMX OBJIACTAX | 


(IT pedcmaeaeno axademuxom B. H. Cmupxoesim 28 I 1960) 


Ilycth ay, k=0,1,...,n;n=0, l,...,—3alaHHble pasavuHbie TOUKE 
pacwimpeHHol maockocru z. Ilycth Deg (ar€ Dz), k=O, 1,..., n, —mpous- 
BOJIbHbIC OMHOCBASHbIe OOACTH PaCIUH peHHOH MJIOCKOCTH Z, He HMeIOWIMe MOMapHO | 
o6ulux ToueK. O6o3sHauuM Yepes w= fx (Z), fe(O) = ae, R=O, 1,..., 2, DYHK- | 
ILHIO, KOH@POPMHO HU OAHOJMCTHO OTCOpa Katoulyio Kpyr |z|<_1 Ha oOmactTb Dp. | 


Takum oOpa3om Oyyer moyyena cuctema {fz (Z)}o 438 2+ 1 cyHKuuH. Muo- | 
YKeCTBO BCeX TAKHX CHcTemM (yHKUHH ves KI1aCCOM M (Ap, Qy,.--, Ane 


Ilyctb: R— knacc pyHKunh w = f (zZ) = i) a,2*, peryJIAPHbIX B Kpyre |z| <1 
M TAKUX, UTO WIA JOOBIX TOUeK 21 : 2, U3 ‘) < 1 mpousBenenue f (21) f (22) 4 13 A 
P — xaace byHKuuh w = f (z) = y o,z*, PerYNAPHBIX B Kpyre |z|< 1 u TaKHx, | 

k=1 | 


UTO JIA MOObIX TOUCK 2; H Z, 43 |Z| <1 mponsBezenue fF (23) f (2) -— 1; Ae 
u 1“ — noyKulaccbl OMHOJMCTHBIX (PYHKIMH COOTBETCTBEHHO U3 KulaccoB R u . 

Ilyctb {fx (z)}o EM (Ao, 21, ++, Qn). O6o3HauuM uepes Dz (r), R= 0,1,...,4,.0 
o6pas Kpyra |z|<r,0<r< 1, npu oro6paxenuu dyHKuni w = f,(z) u vepes | 


D(r)— Qononnenve JO paciimpeHHow MmocKocTH w wa () D,(r). 
k=0 


1°. Flyer {fx (Z)}o EM (Co, Q,..-, Qn). Myers bynkuna € = Q(w) peryasapua | 
(H OfHO3Ha¥Ha) B OOsmacTH D (ro) MPH HEKOTOPOM fo,0<7ro9< 1, u, caeno- ip 
BaTeJIbHO, PyHKUHH Q (f;(Z)) PerysAPHbI B KOJIbUE fo << |zZ| <1 H NpezcTaBuMns | 
B HEM B Buje 


co gt!) ©o 
Q (fr (z)) = a a pars 


q=0 


Jlemma. Hmeem mecmo nepaeercmeo 


IY aePr< dS glee = (1) | 


t=0\g=1 t=09=1 


Jia LoKasatTesbcTBa STOTO H€PaBeHCTBa HY2KHO BHIMMCIMTb WoUlaAb S (ry) f 
oOpa3a o6sactu Dir), ro<r<1, mpu oroOpaxenun dyukunel = Q(w) B 
(cm. (7, *)) HM yeTpemuTb f K efHHuue. SHak papeHcTBa B (1) MMeeT MecTO ff 


B TOM HM TOJIbKO B TOM CuJlydae, ecm lim S(r) = 0. 
jes 


Ecau B (bopMysMpoBKe JI€MMbI NOTPeOOBaTb TOKO, YTOOKI byHKuNA Q (w) 
uMea peryJApHy!o HM (OMHO3HaYHYIO) NponsBosHy!0 B D(ro), TO B NpaBolt 
yacTH HepaBeHctBa (1) NOABUTCH HEKOTOPOe NOMOJIHUTEMbHOE ClaraeMoe B CBA3H 
c TeM, 4TO B pa3JlOKeHHu (yHKUHU Q (f;(z)) B KombUe ro <<|z| < 1 NosBuTcs | 
caaraemoe 8 In z. | 
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l 
Caeactsne. Tycrs Cl” —npoussompubie vuca Takve, 4TO cxOgATCat 
co 


if ° 
ipam >) tery 1=0,1,..., m. IIpu semonnenua ycsoBHii eMMbl YMeIoT 
g=1 


WMeCTO He€paBeHCTBa: 


: Bu |B aePe?|<a— 3 B oie eICy (2) 
[=0 q=1 
rae 
= |B awe? |- (Baie © ny Ox arg 3) acy 
Ofea} 
n co n CO (3) 
(S| Dd Pc? | <(a— 3 Dao? — reco pS 3} 9 |e 
1=0! g=1 1=0 q=1 1=09=1 


irae 


n 


r= (3 Barer |). (3 aioe rf in = ang Y) gic®. 
f=0 q=1 ql 


SHak paBeHCTBa B HepaBeHcTBax (2) u (3) HMeeT MeCTO B TOM H TOJIbKO 
6 TOM cJlyyae, ecu lim S(r) = 0. 


2 lilyers: 25,2, Zz’ , (=O 1, ang mk 0, Leen) SmponsBONbABIe 
rouku “3 Kpyra |z| <1; Nome Tw VS Ose eek = 0, din. 5 ae 
“), pay = 0,'1, fit, pe Ord, tA n) — M1pOH3BOJIbHbIe 4HCUIa. 

yc tf, (23 EM (co, ay,..., An). Paccmorpym <dyukunn ¢,(w, §),. 
r=0,1,...,, Takuve, uTo dyHKuUA ¢,(w, 6) Mpa BCAKOM (pHKCHpOBaHHOM 
; NED, (r), 0 eg r <1, peryaapHa no w BHe D,(r) 4 mpu BcAKOM (buKCHpORaHHOM 
€ Dz (r) perysispHa B,D (7), 10.5. ACHO, “To Ton Rea! 


prem 2 ie ARE Oey 
Me att 45, Gerkbiiiugew'e 4 
: bilfel2), fe) = yD bith + EY pie 
ae a, are) 
=D Ot BHO = Ot aGa+ DoH Oe 


, o6sacrH eed ell, 
Brpejem yHKIUH10 


= 31 3 a ale fae oh 


a pyHKUHA YMOBJIETBOPACT YCJIOBHA JICMMbI. CreqoBaTeJIbHo, MMeCIOT MeCTO» 
4@paBeHCTBa: 


n foe) n m n co 


VDDD re eal < dB Daly ee @oP=4s 0 
1=0 q=1 ~— k=0 v=0 [=0 q=1 
Bes Sy eae — 04,1 aw Ze, )|< 4% =: SO ee ea 0 
py A; k=0 v,»/=0 02, ke 
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m 


y > ite ee ae, 1 gle v, k? zp <[ A p Ai}, == 0, lig nO Os) (3’) 
v, =0 - 


k=0 v,v’=0 


3 


WO 
rye 


oe 1 Lay 
=3 Whe Mea nz | ’ ae 


Czy, i: 2=2ye, 7 


Jlisa nowyuenun HepaBeHcTs (2’) u (3’) Hy2KHO NIpHMeHHTb CvleqcTBHe U3 
JIEMMbI K HepaBeHcTBy (1’), TomOxHB 


(L ie ‘ a 
Gefcs Loe gsr ea 


pu gs u CY = 0 mupu g<s. 


m 
, , 1 Fy | 
Tlomarat B HepaBenctBax (1’), (2’) u (3’) (Oa bee es Xb Zoe 
, p=0 , ? 
1 = 0 2r 
eA? 4 ’ /_+ q , i = 
eee ae m+ = Ky, (>) » Cg Rf Spite Me i leantg os Tet & yy 0 =< Hex iy 


‘YCTPCMJIAA MM K CO, a 3aTeM fF K eJIMHULe, B lipewewe WOIYYH4M HepaBeHCTBa 


t 


3 ya DY Bernal < <3 Sa] Seb 


ie (") 


l=0 g=1 [=09=1 p= . 
n 1 { n m ( ie y! ; a 
al a Fe LONG) S)+ , — An ae . mw 
Sa Oiaa aa a = A’. s= 0, 1,..4.5 Gee 
t=0 !  k=0 p, g=0 ; 
n nom earet n et 
a) Reo q Ss , ; UN bs F 
SiS a <a SA So ee 
/=0 k=0>p, q=0 r l=0 


q=0 | 
B HepapeuctBax (2”) u (3”) npn s = Q cyMMMpoBanue NO q JOJXxKHO ObITb jj 


B pefenax or | fo m(a He OT HywA No m). 
Tlouarat B HepaBencrBax (1), (2”) u (3”) 


m m 
“a , , , 
ADs ie > (o, be = > Ty (z,. ai 
v=0 v=0 
4 YCTpeMIAA mM K oo, B Mpeyee MouyyuM Hepaseuctsa (1’), (2’) uw (3’). 


3°. B KauecTBe bynKunii b,(w, §), cburypupylouux B nyHKTe 2°, MoxHOP 
B3ATb, HallpHmep, 


E—a 
In(1— ="), nT A 5 eee 
de (w, §) = - - 
In(1 =A) k=0 
IIpu stom 
he ‘co. 
Ve, Pl allreeia Dhir De cece eae 
LON ==( Mash he We ath Z=0 v,v’=0 q=1 
nom ' 
A 2 > ae ae 
1=0 g=1 
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4°. B paccmorpedhom B nyHKTe 3° cryyae HepaBeHctsa (1’), (2’), (Sy), CLey, 
(2"), (3”) MoryT ObiTb O6o6ujeHbI. IIpu stom, Hanpumep, HepaBeHcTBy (2) (mpu 
s = 0) OyeT COOTBETCTBOBaTh HepaBeHCTBO 


Sa 
jay AP? 


R=0)), 


y y eee a (2, 


; i2 
Za) S 
v'=0 
n m 
a a 
ae} > fe iY, , ap — — 9 S — be 2 , 
7=0 v,v’=0 mn carrie ¢ 
rye 
m 
Opa i, Cue” Sees 4 
Aj == > or Vieod 


1— zy 121 


Hlanee Jerko nouyauTb ele wWecTb Hepasencts. IIpu stom mnpesbizyulemy 
oo AST COOTBETCTBOBATb HepaBeHCTBO 


( )P Tt 
0 th EC 4, kz, ree =} Tv, 2 Tv’, 2 
pie <a ie ey 
k=9 viv"=0 /=0 v,v’=0° —™ zy, L@v 1 
m . 
fi ay.) eae 


9, RL 


TocyleqHHe HepaBeHCTBa JlalOT BO3MOXKHOCTb MOJIYYHTh PA WHTepeCcHbIx 
WHTerpaJIbHbIX HepaBeHCTB. B uwacTHOCTH, cnpaBeluBa 
Teopema. 


ro 


ote 


2m 


Ecau {fo (zZ), fx (Z)} EM (cc, 0), mo umeemn mecmo Hepasexcmeo 


1 2A Ee 4 4 

se \lis(e") Pao. 5 | a <1 

eo ne ) | fo (e") P 

SHAK paéetcméa umeem mecino 6 MOM U MONLKO 6 MOM CAY4Ae, eCAU 


fo(2)=—+ b, 


Oscar ei 
OAs 
Ecau f (2 


=> a,z* @ R* (anu I“), To wMeer MecTo Hepa- 


CmeAcTBue. 


BeHCTBO 


1 
T 


© 


= = Sila < 


Qe 
SHak PaBeHCTBa MMeeT MECTO B TOM HU TOJIBKO B TOM CJIydde, eCJIH 


On 


a =1, 
Pity aly 


Hepapenctso (4) wMeeT mecTo Hw B TOM catyuae, ecu f(z)ER (nan I) 
Ono ycusiNBaeT pe3yJIbTaT, NosyYeHHbI B padorte (7) 


ae \ LF) [a<1 f(2)€R (man T). 


Tloctynuao 
6 I 1960 
WHTHPOBAHHAA JIMTEPATYPA 
1H. A. JIe6enes, HW. M. Muauu, Martem. c6opu., 28(70), Ne 2, 359 (1951) 
2H. A. Jle6enes, Hexoroppe omueHKH MH 3aauH Ha 9KCTpeMyM B KOH@OPMHOM oTOOpa- 
*Kenun, Kanyqugatckan gucceptauun, JIFY, 1901. 
3 JAH, 7. 132, Ne 4 
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‘ 


Mt 
7 
& 
t 
‘ 
‘| 

bal 

| 


MATE MATH KES 


r. A. MAJIAHbHHA 


NOJYNPAMbBIE MPOMSBEXEHHA WAKJIAYECKUX p-PPYIiil 


(ITpedcmaeaeno axademuxom A. H. Maaoyesoim 28 I 1960) 


PaGOota nocBaAmeHa p-rpynnaM, pa3JiIO%KMMbIM B MOMYIPAMOe MpPOUsBeeHHe | 
IMKIMUeCKUX Noyrpynm. Takoro poga rpynibl MoxkKHO OXapaKTePH3O0BaTb Kak | 
p-rpynubl, OOsaqaroulHe TaKHM HHBapHaHTHbIM PAJOM C WMKJIMYCCKUMU PakTO- ) 
paMH, BCe YWIeHbI KOTOPOrO JONOHAeMbI B rpynne. B KOMMyTaTHBHOM Calyyae | 
3TOMY YCJIOBHIO YOBJIETBOPAIOT TIPAMbI€ MPOHSBEMeHHA WHKIMYECKUX P-rpynn J 
WM TOJbKO OHH. B oOuleM cayuae paccMaTpUBaeMble P-rpyMMbl OKasaJIHCb ABYX- } 
CTYM€HHO Ppa3pelIMMbIMH (CM. Teopemy 3). 

MspecTHo, 4YTO B KOMMYTaTHBHOM CJlyy¥ae PpaCCMaTPHBaeMbIX 3]eCb pP-rpynin | 
JiBa JHOObIX HX MPAMBIX PazORKeHHA C WHKJIHYECKHMH MHOKUTEIAMH H3OMOPO- | 
HbI (1); B OOMIeEM Clyuae OKAZaIOCb, UTO 3TO CBOHCTBO COXpaHAeTCA MPH p = 2 ¥ 
WIA JOObIX JBYX NOJyMpAMBIX pa3sOxKeHuH Takoro poya (cM. Teopemy 9). | 

VspecTHo, YTO KaxKaa NOArpynna KOMMYyTaTHBHOW rpynnbl paccmMaTpuBae- j 
MOroO KJIacca p-rpynn MmpHHawiexKuT sTomy kKuilaccy (1). B cu1yuae HEKOMMYTATHB- | 
HbIX P-rpyn, pa3JIOKUMBIX B MOJyMPAMOe MpousBeseHHe WHKHYeCKUHX NOJ- | 
rpynn, 3TO CBOHCTBO yTpayMBaeTca (CM. pHMep 2); OAHAKO MWA adeJeBbIX 
noyrpynn Takux rpynn (mpu p = 2) OHO Bce-TakH COxpaHsetca (cM. Teopemy 10). 

Jlaa onucanusa Kacca p-rpyni, pa3z/lOoxKMMBIX B NOMyNpAMOe MpoMsBezeHue | 
WMKJIMYCCKUX NOATPynN, OKasaocb HEOOXOAMMBIM OMpPeeINTb BHEWIHee TOy- g 
MIPAMOe MPOWSBEAeHve WHKIMYECKUX p-rpynn, T. e. MOJyNpAMoe npoMsBerzennue ff 
NPOH3BOJIbHbIX UWMKJIMYeCKUX p-rpynl pH Hanepex 3afaHHbIX MOMYCTHMBIX ff 
COOTHOMMICHHAX Me@K]y UX 3ICEMeHTAMH (cM. Teopemy 7). Oka3asl0cb, 4TO KIacc | 
p-rpynn, mpeqcTaBuMbIxX B Be NOJyNpAMOrO MpOusBeAeHHA WHKIMUeCKHX | 
NOArpynn, COBmaaeT C KJaCCOM BC€BO3MOXKHbIX BHEWIHHX MOJYMPAMBIX Mpo- } 
H3BeeHHH WHKJIMYeCKHX p-rpynn (cM. Teopemy 8). 

1. Onpegenenue |. Tpynny @© G6ynem Haspipath NONMYUpAMEM | 
NpOH3SBeEMe€HHEM CBOHX TOArpyun W,..., Wa,... (AEM, M— nexo- | 
TOPO MHOXECTBO NOPALKOBIX YHCElL Y, y lopsleTBOpsTONLUX OJHOMY V3 JIByx yc- 
mopun: lxv<y wn lav) u Gye 3allMCbIBaTb 


SS [A i Ne. e eeee (1) 
CCIM BHINOJHAIOTCH CJlenyioulMe TpeOoBanusa: 1) rpynna © nopoxgaetca nol | 
rpynmamMu W,..., %a,...3; 2) ecH & —NpoOH3BONbHOe OTIMUHOe oT eAHHUIULBT We 


ie anesio 43 M, TO nomzrpynna ©,, nopoxJeHHad nogzrpynnamu 
%,, B<a (BEM), WHBapHanTHa B rpynne @ u nepecekaetca no enunuue ff 


c nogzrpynnoi ©), nopoxneHHoli nofrpynmamu My, v >a (vEM). 

Ipynny © 6yqem HasbiBath paso xXuUMOL B TOAyNpamoe npo-® 
H3BefMeHNe CBOHX nogarpynn YW, (EM), a sm noszrpynny %.— muo- ® 
*KUTeCJAMH WaHHOrO pa3sIO*KeHuA. | 

B paoore (*) OTMeveHbI HeKOTOpble CBOlCTBa TpyNN, pas0%*xMMbIX B Tody- q 
IIpaMOe MpOMsBeeHHe CBOHX NOLPPyM, BbITeKaioulve U3 NpuBeeHHOoro ompe- |} 
MeJeHHA, WU, B YaCTHOCTH, CeMytoulve: a) Bce MHOXKHNTeIH pasloxKeHHa (1) ¥ 
NOMapHO TepecTaHOBOUHb! Mey coOolu; 6) nepeceyenve m060H nomrpynnbl # 
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« (%#EM) c NoArpynnol, nopoxAesHOH Beem We, s+0 (8 EM), paBHO eMMHULE; 

B) WIA JOObIX JBYX MHOKUTeeH Y,, HAs ap, pasmormenua (1) {Ma We} =[W a Ag. 
Teopema 1. Ecau © = [{A} {B}] — Hexomopoe pasaomenue p-epynno © 

noaynpsamoe npouseedenue YuKAUUCCKUX nodepynn C COOMHOWeHUAMU 


A Beg = eB aR are 2 bP er A) 


mo ee KomMymanm coenadaem c nodepynnoti {A°'}; ama nodepynna om- 
uuHa om {A}, u noamomy s = Np* +1, ede (N, p)=1, |<k<m. 
JIlemma 1. Ecau 


G=[{Ay)..- {Ag} (WER) (2) 


pasnowcenue p-epynnol @ @ noaynpamoe npouseedenue yuKAUMeCKUX nodepynn 
COOMHOWEeHUAMU 


' 


A" =E, AgA,Ap'=A,™, a <8 GEM), (3) 


| ky 
tie sug = Noop +1 ((Nop,p) = 1, Rap rel uau Neg=0), mo eotinoa- 
HAOMCA CPABHEHUA 


sha = 1(modp™), sas" =1(modp'’), B<7 (yE®). 


Eeu nogrpynna [{A,} {Ag}] pa3oxenua (2) a6eneBa, TO 6yemM MomaraTb 
yicsio Rag 3 COOTHOIWeHHH (3) paBHbIM Mz. 

| Teopema 2. Huotnuti caoti ©, p-epynne & us €. COBOKYNHOCMNb ee 
haNeMeHMOB NOpAOKA He Beolllle P) C hae as (2)9 4 OO Ee (3) 


{ 


fnpu p=e2 coenadaem c nodepynnot {AR oe ane coin ear 
IIpumeuanne. Jina 2-rpynn takoro es ie 2 He MMeeT MECTA. 
IIpumep 1. B rpynne G = [{A} {B}] c cootrnomenuamu A* = B?=E, 
BAB" = A® (cyulecTBoBaHve TakOli TpynMbl BbITeKAeT U3 IpHBeeHHOH HHKe 
Teopemb! 7) HM KHUM COM cocTaBuaIoT 6 cueqylolMx ee aemenTos: E, A’, 
1B, A?B, A*B, A®°B. Ecau Opt Teopema 2 Oblvia cipaBewiuBoH B ciyuae pac- 
ICMaTpHBaeMOH YpyMlbl, TO ee HMKHHA cOH MouxKeH Obi Obl COepKaTb 
imu dieMeHTEL 1 Ys olin 0 led an 
Wmeez. Leopema 3, Kommymanm 6’ P Gee ie 6 c pas3aowenuem (2) u 


fai 


coommowenun.mu (3) coenadaem c nodepynnoti ae ee 5. SSOPAR Fah SE 2). eae 


{ 


Rao == min (Reati,-+-,Rap,---), *< 8, npuwem Kasdan nodepynna Ageat 
huNeapuaHNmHa @ epynne G. 
Teopema 4. Ecau 


6 = 6, 26, 26,28. 2672)%. « 


|AUOCHUIL YeHMmpaAbHolll pad p-epynnot © c pasaoocenuem (2) wu coomHowe- 


Auamu (3), mo Gp = fogor bint, sc {anke" be ERI (ine ONG URI Ra! OPS 
ey Bai. suas 3 ae ee ays ae (2 € Mm). 
Teopema 5. p-Ipynna © c pasaonenuem (2) u coommowenuamu (3) _ 


|mozda u moabKo mozda NuAbNOMeHMHA, KO2eda Onan uUucen ky, ko,... Ray ey 
20e k,=min(Raoti,---,Rap,---), Ba (BEM), natidemca makoe namy- 
|| panonoe uucao M, umo Ona atoGoeo % uMmeem mecmo HepaseHCcméeo My <kM. 

Caeactspue 1. Ecam mopsgku BceX MHOXKUTeIeH pasilomenua (2) 
p-rpymnpt © orpaHwueHbl B COBOKYyNHOCTH, TO rpylilla G HMIbNOTeHTHA. 

3. Teopema 6. Omo6pascenue 9 p-epynnot © c pasnoncenuem (2) u 
Wcoomnoulenusmu (3) Ha CeO, ONpedenHemMoe CACOYIOWUMU O6YMA YCACBUAML, 
| AeaemcA asmomoppusmom smott epynnol: 
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1) Oaa ecex asnemenmoe Az © {A} (% EM) 


Ago As 


} q 
20€ fag—HeKomopoe NamypanbHoe 4UCAO BUOA fag = Magp’*? + 1 npu | 
(Mas, P)=1, Gag > 1 usu May =90, yOoeremeopsatoiee COOMHOWEeHUIO | 


giao Tt =. 1, (Od pS inn Vereen: 
2) Ons BCAKO2O DNemMeHMA g = Ax AGAMR Ast 66, “By <a8o; < war eee 
(Giatn ste nee Ge) , P 
ge = (Ag) 9 (As) 9 - » » (Agi) ¢. 


& 


Teopema 7. ITycmo {A,} (a €M) — npoussorenole yuKau4tecKue p-epynnel 
nopsdKoe p”"™ u nYCMb 4UCAA Sop, 2B > % (BEM), yOoesemeopsiom YCAOBUAM: © 

1) Sag = Nap p'*® +1, 20€ (Nap, p)=1, Rap > 1 usu Nap = 0; 

2 sie 1 (modp- 4) <p eat), 

O)iSe ns =) (lod ip 4), 

Tozda epynna © (Has06em e€ 6HEWHUM NOAYNPAMbLM NpoOUuseedeHUeM YUKAU- 
ueckux p-epynn {A,}), nopoocdeHNaa anemenmamu éecex epynn {Ax} npu Cco- 
OMHOWEHUAX 


ApA, Ape = ABO” o'8 (4) 


(coommowenun meocdOy anemeHmamu KaoKColt epynnet {Ax} CoxpanstomcaA U 
6 epynne ©), pasnaeaemcaA 6 noaynpamoe npouseedenue 


@ = AW Nee ee 


yooeremeopsroiee CoomHowwenusnm (4). 

IIpumeuyaune. B cBaA3H C HeEKOTOPbIM MpOH3BOJIOM B BbIOOpe U4MCed 
Sag MO2KHO JIA OJHUX U TeX 2%Ke WHKJIMYeCKUX p-rpynn {Az} («€M) nocrTpouTh 
cepHio HeH30MOpQ@HBIX MerxKy coOoh BHEeLIHHX NMOJYNPAMBIX MpoOu3BeNeHHH. 

VHi3 Teopemp! 7 uw JeMMbI | MO2XKHO BBIBeECTH CuleWyroulee Npeiox*eHnue. 

Teopema 8. Kaacc p-epynn, pa3aorxcumoblx 6 noaynpAmoe npouseedeHue 
YUKAUMECKUX noOepynn, Coenadaem C KAACCOM BCEBOZMODCHOIX BHELUHUX Nony- 
NPAMOLX NpPOUsBeOeHULL YUKAUMECKUX p-epynn. 

4, Onpexenenne 2. [Ba pa3snoxKeHHA p-rpynibl B NomynpaAmoe npo- 
H3BeseHHe UWMKJIMYeCKHX MOArpyn OyeM Ha3blBaTb HZSOMOP(QHBIMH, ecu 
MexK]Y UX MHOXKUTeEIAMU MO%KHO YCTaHOBUTbh TaKOe B3aHMHO-OJHO3HAaYHOe 
COOTBETCTBHE, IPH KOTOPOM COOTBETCTBYIONHe MHOKUTeIM Oy_yT uzsomMopd- 
HBIMU rpyntlamy. 

Teopema 9. Ecau p-epynna © pasaowuma 6 noaynpsAmoe npouseedenue 
YUKAULECKUX nodepynn, mo npu p=e2 awbole ee O6a makux pasnogweHuA 
us0MOpqHol mexcdy cobott. 

Teopema 10. Kasdan abeneea nodepynna p-epynne: ©, pasaoxcumott 
6 noAYNpAMOe Npouseedenue YUKAUMeCKUX nodepynn, npu p==2 pasaoszcuma 
6 NpsMOe Npous6edeHue YUKAULECKUX nodepynn. 

IIpumeuanne 1. Hexommytatnsyyto 2-rpynny © c pa3o2xKeHnem (2) 
HasopemM OCOOOH rpynnou, ecu B STOM pa3OKeHuu HaliyTca TaKue 
mMHOmKuTeIM {A,} u {Ap}, B >a (BEM), uTo anemenTs! A, un Ag HekoMMYTa- 
THBHOH rpynmbt [{A.} {As}] cBa3aHbl cooTHolennem AgA,Ag’= AN ?*, 
re (NV, 2)=1. Teopemp 2,9 u 10 cnpapenzuuBbl uw AIA 2-rpynn ¢c pas3vio- 
*KeHHeM (2), KOra OHM He ABAIOTCA OCOObIMH. Cay4uait ocoObIx rpymn Tpe- 
6yeT MONOMHHTeIbHbIX HCCeROBaHuH. 

IIpumeuaune 2, He kaxyaa nogrpynna p-rpymmpt (p= 2) c pasnoxe- 
HHeM (2) pa3JIOxKNMa B NOJYNpAMce MpoMsBeeHHe WMKMMYeCKUX Mosrpynn. 
704. 


IIpumep 2. B p-rpynne 6 = [{A} {B}] c coornomenuamn A? =B? =E 
\(p- 2) u BAB = APT (CyujecTBOBaHve TaKOH rpymmbl BbITeKaeT M3 TeO- 


pempl 7) nogrpynna % = {A”} {AB} ue passaraeTca B NOJYNpAMOe MpoH3Be- 
HeHWe WHKIMYeCKHX NOArpynn. 


Tema HactTosteli paOotb! mpeqmoxena apropy C. H. YepHukoBbim u 
| paspaOoraHa No ero pyKOBOJCTBOM. 


TlepMckuit rocyqapcTBeHHblli yHuBepcuTer Tlocrynusio 
um. A. M. TopeKoro 26 I 1960 
LHTHPOBAHHASA JIMTEPATYPA 


1 A. T. Ky pow. Teopua rpynn, 2-eusy., M.~ JI., 1953. 21. C. Wesuos, Uap. 
| BBICLU. yueOH. sapeq., Matem., 1, 184 (1958). 


————— 
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MATEMATHKA 


JI. JI. MEWIAJIKMH 


HVWDKHAA OLLEHKA JIA CKOPOCTH CBJIMDKEHHA PACIIPEAEJEHHWA 
CYMM C COBOKYNHOCTbIO HEOFPAHHYEHHO JEJIAMbIX 3AKOHOB 


(IT pedcmaeneno axademuxom A. H. Koamoeopoeotm 10 II 1960) 


[lyctp: 

1) © —coBokyNHOCcTb HeorpaHHyeHHO JeJIMMbIX 3aKOHOB; 

2) ©, —copokynuoctb GEG Takux, yToO MorapudpM HX xapakTepucTHye- 
ckoH dbyuKunu In g(t) MoxHO MpedcTaBuTb B BHe 


Ie 


havea) are \ (#1 are yy SR 


—L 


dK a 


rhe y? 0, K (u) — HeyOpiBalomjan PYHKUMA OFpaHHdeHHOH Bapvallun, 
3) Cy (k= 1, 2,...) —a6comoruble NocrosHHbIe > 0 H < 09; 


4) F" (x) = F(x)*...* F (x) —(byHkuua pacnpeyetenua cyMMbI n He3a- 
n pas 


BHUCMMbIX CJTy¥aHHbIX BeEIMYMH, KaxK aA U3 KOTOPbIX HMeeT (PyHKUMIO paciipe- 
fenenua F (x); 
5) p(F, G) = sup| F (x) —G(x)|; 
x 


6) oF @) sink: 6 CEG): p(s) ile CaanG,)e 
GEG 


ceG, 
PaO Bei). 
ene t= aps Mie eal, ; 
Ye Vasa be 


8) ‘pe p(X) = Fy (x) *(1 — Fp (—x + 0)) —ynkuua pacnpeqentenua y= 
Pei Pie (i = 1,2) nesaBHcuMbI HM KaxkJad u3 HUX MMeer (pyHKILMI0 
pacnpeneenua Fp (x); 


9) (a) = sup p(F" 6); 
10) Fs(n) = sup p (Fp, 6), Pa (n) = sup p(F;", 6). 
Noam) oniern oe foKasaa (*), 4To 
ME (0) << Cn 
IO. B. IIpoxoposy yfalocb ycuJIMTb 9TOT pesybTaT (2). On nmoKa3aq, 
er Cy (n Inn)! < ¥ (n Inn) < Can—* (In n)?. 
HwkKHAA oleHKka JIA YF (n) Opiuia momyyena IO. B. IIpoxopoBpm mpu 


olleHKe cHu3y ‘Y’,(n). C apyrol cropoubl, B paGore (*) apTopa JoKa3aHo, 
¥TO 


Yi (0) Cyne et) aC ee 
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Oxaspipaetca, uto Vy (n) c TouHOCTbIO AO MorapudMuyecKoro MHO2KH- 
eid yOblBaeT Kak n—*, A WmMeHHO cupaBelIMBa: 
Teopema 1. Jas abot @ynxyuu u(n)—> 0 (n— ov) *natidemca makoe no, 


With) Se ois we iy 
Bsugzy toro, uro V(n) > VP, (n), u3 970i Teopembl HemocpeycTBeHHO 


meopema 2. 
W(a)osuCen « imin). 

OcraeTcH HaMeTHTb BKpaTile MWyTb WOKa3aTeJIbCTBa TeOpeMbl I 
B ambHelmem: ~ - 
1) p= nh; 
2) =a (n) —Npou3BO/bHad (byHKIMA, YAOBeTBOPAIOUIaA C.leLyOULuM 
IByM yciopuam: a) «< Inn, 6) a> 00 (n-> 00); 

3) Lan" (In n)?a 

4) x, CeMMUHBapHantel G; 

5) G(x) = G(x) *(1 —G(—x + 0)). 

YCJOBUMCA TOBOPHTb, 4TO Win G BbllomHAeTCA ycmoBue (Ap), ecu: 

De CpG) Cap; 

2) GEG;. 

Tlockompxy 0(Fp, ©) <i (n), Aaa oKa3aTenbctBa Teopembl | jocta- 
TOUHO MOKa3aTb, YTO Haliqytca kR < co MH My =Mo(%) Takue, YTO WIA n> No 


p (Fs, 6) > p(inny a", (1) 


TlocleqoBaTesIbHO JOKa3bIBalOTCA JIEMMBI: 
Jiemma 1. Hatidemca n, makoe, umo Oana n> ny 


0(F5, G1) <200(F%, 6). (2) 


JlemMa 2. HatidOemca ny, makoe, umo ecau OAA N> Ns OAR G BoINOA- 
asemca (An), mo Oran x > Linna: 


a) G(—x) < exp |- ont 


lee) 

6) max {G(y—x), 1—G(y¥+x)} <exp{—3rt, 2de y= \ dG (x). 

: =O) 
IIpH foka3aTebcTBe 9TOM JIeMMbI CHaYawla OWeHHBaeTca Aucnepcua G’, 
|a 3aTeM C MOMOUIbIO SKCMOHeHIMaJIbHOrO YCHJIeHHA HepaBencTBa UeGpiileBa 
MOJYYCHHAA OWeHKa HCMOMb3yeTCA JIA LOKa3aTesbcTBa a) u 6). 
| Jlemma 3. Hatidemca nz makoe, “mo ecau OAA N>Ns OAA G BolNoA- 
|usemca (An), mo g(t)—xapakmepucmuueckan qbyxKyua G npedcmaeuma 
6 eude 


” E 
gi) =exnfirt + Yee —1)9,+ | e™—1)aK@h; 2) 
a 
| 20e ~ Y4enoe, q, 29, K (u) — neyOoieatowyad PynKyua, npudem 
I, 
ms \ dK (u) << n—? (Inn)?. (4) 
2275 


Ycnopue (A,) HaksafbIBaeT JOBOJIbHO >KeCTKOe OrpaHwyenue Ha mpupa- 
weHve (byHkunu G" B HellembIX TOUKaX, a HMCHHO, B CH1y JIeMMbI 2, JIA 
octaTouHo Oowbiuoro nN 

767 


f 


>| {G* (k + 1)—G*(k + 0)} < 2CyoL Inna + 24 (—LIn na) <n (In nie 
| 
k=—co 
(5) 
Ilycrb G,— HeorpaHvyeHHO JeJIMMbIM 3aKOH, COOTBETCTBYIOUMM ~XapakTe- 
puctuyeckoH PyHKUuH 
gL; 


g,(t) = exp 2 \ (cos tu — 1) dK (u)}, 
=k 

rye u?K (u) — HeyObiBaloulad (PyHKUMA OrpaHHyeHHOM BapHalluy, HelpepbiBHad 
B UeubIX TOUKax. ITpH DoKa3aTesbcTBe JIEMMbI NOKAa3blBaeTCA, YTO HaufyTCaA | 
take Cy H M4, TO JIA n> ny UpupalleHve B HeleNbIxX TOUKAaX G, OombIe 
C,min(8, 1). Orcioya, B cany (5), cmefqyer (4). OueBHqHo, 4YTO IPH BBI- 
nomHenun (4) Aa ocraTouHO Gombworo n ¥ AO2KHO ObITb UeJbIM. / 

Jlemma 4. Hatidemca n,; makoe, 4umo ecau OAA Nn>Ns OAA G Bolnor-, 
nsemca (An), mo 


\ a0) —np 


—co 


<n lei): (6) 


Sta emma HOKA3biBaeTCA PW MOMOULH WMHTeCrPpHPOBaHHA MO YaCTHM 


co 


\ etd (Fp (&) — G (a) 


CO) 


oe 
i 


WM mocseyoulero Mepexofla K Mpesenty npu t—> 0. 


Jlemma 5. Hatidemca ng makoe, 4mo ecau OAR N>Neg OAA G eoInos- 
nsemca (An) u 


|%2— np (1 — p)|<*/2np, (7) 
mo | 
1 

|%4—np|>*/s. (8) 

JloKasaTeIbCTBO 9STOH JICEMMbI OCHOBaHO Ha TOM, 4TO ecu (8) He MMeeT 

MecTa, TO IPH BbINOJIHeHHH ycuoBul (6), (7) WIA HeorpaHuueHHO jleHMOTO 

3aKOHa, XapaKTepHcTHyeckad (yHKUMA koTOporo umeer Bun (3), (4), 

%3—np|>*/s. A 3TO AA OoNbIUMX 3HaveHHi N HECOBMeCTHMO C Mpegsnoso- 
2KeHHeEM O BbINOHUMOCTH (A,). 


Vis memmpl 5 cileqyet, uTO ec In n>ng G ydoBnerBopser (An), TO 
BO3MOXKHDI JIMUIb 3 cyuaa: 


1) xg > 2np; 

2) %Q2np, |%.—np| > */s; 

3) %eQ2np, |x.—np|<*/5, |x, —np (1 — p)| > */.np®. 

IIpumensa dbopmysy Ilapcesana K pa3HocTu pg eer 6 HM MCHOJIb3SyA JIeM- 


My 2, MOKa3bIBaeTCA, 4TO HalilyTcA fn; U k< oo Takue, 4TO WIA N>N, B 
KaxK]JOM H3 “THX cJIyuaeB 


fo(P AG) on dn a) ae (9) 
Bpuyy semmpl | u3 (9) cnenyer (1). 


B sakmoueHve MOuIb3yI0cb cyyaeM cepyeuHO noOwlarogapute A. H. Kou- 
moroposa 4 IO. B. Ipoxoposa 3a BHUMaHMe K HacToAleli pa6ore. 


Iloctynuno 
9 II 1960 
UWHTHPOBAHHASA JIMTEPATYPA 


1A. H. Koamoropos, Teopus sepoatuocrei u ee mpHMeHenva, 1, B. 4! (1956). 


10. B. I1poxopos, Tam me, 5, B. 1 (1960). 3 JI. 1. Memaaxkun, Tam xe, 5 
B. 1 (1960). 
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HAoxnayqn Akayemunu nwayx CCCP 
1960. Tom 132, Ni 4 


MATEMATHKA 


O. B. CAPMAHOB 


ICOBCTBEHHBIE KOPPEJIALLMOHH BIE ®YHKUMKH WM AX NPHMEHEHUSA 
B TEOPHH CTAIKHOHAPHBIX MAPKOBCKUX MPOLECCOB 


(ITpedcmaeaeno axademuxom A. H, Koamoeoposoim 18 II 1960) 


1. PaccmoTpuM cTalMoHapHbilt AeliCTBUTeIbHbIN Npollecc Cc HelpepbIBHbIM 
apameTpom {x4; —oo <<¢t< co} mM mMpemMonoxuM, 4TO y CayuaHHDIx BeuH- 
WMH X; CDeHMe PaBHbI HYVIHO, a AMCHepCuM paBHb! equHuIe. OOo3HauHM x;, 4e~ 
Wpes xX, X42 Wepes y; B cHIy anaes x WY MMeIOT OMMHAKOBDIe all- 
| pHopubie pacnpeyesleHua. 


Onpenwemenue |. r,(¢) HasbiBaeTCH MAKCHMAAbHOH KOppeana- 
ILHOHHOW Dat ae Hpomecea xy) \ecin npn’ f==0 

| [71(0)| = sup | MF) g @)| (1) 
HB Klacce PyHKUM f[, 2, YAOBETBOPAIOMMX YCJIOBHAM 

: Mj (x) =Mg(y) =0; Mf? (x) = Mg?(y) = 1, (2) 


irae M o6o3HauaeT MaTemaTHyeckoe OxUMaHHe. (IIpn t=O 17, (t) Moonpene- 
WIACTCA YCOBHeM 7; (0) = 1.) 

| Sameuannue. Ecau dyuKuun fy u 21, Ha KOTOPbIX JocTuraeTca BepxXHAA 
Hirpaub (1), mHHeHHbI, To r,(t) CoBnaqaeT ¢ OObINHOH KOPpeIANMOHHOH CPyHK- 


invert r(t), rae 

r(t)=M(xy), ¢=0. (3) 
|  CpolicrBa f,(f) aHaJorMunbl CBOHCTBaM MaKCHMaJIbHoroO KoopPpuUMeHTa 
HKoppesanun (7,?). 
2. Temepb Mbl 3HaUMTeJIbHO CY3HM KJIaCC PpaCCMaTPHBaeMbIX MPOMMeccos, 
| Mpemou1O2K UB, YUTO 3AKOH COBMECTHOTO pacnpeseeHHA xX U y OOMARaeT MIOT- 
HHOCTbIO p(t, xX, y), YTO 9Ta NJIOTHOCTh CHMMeTPH4Ha 


p(t, x,y) =p, y, x) (4) 


IB o6mactH Q=[a<x; y<b] u npu Beex ¢=+—0 yyoBneTBopser orpaHu-- 
| GEHHIO 


p? (f, % 9) ; 
\\rmpey ed <~, ©) 
| 3 
ire 
i b b 
p(x)=\p(t, x, ydy, ply) =\plt, x y)ae. (6) 


B cuny (4) u (5) Bepxuaa rpaub (1) Jocruraetca Ha ODMHAaKOBbIX (pyHK- 


juusx, T. e. g1(y) = fi(y)- 
Oupemgeneuue 2. TlocneqopateibHocTb cCoOcTBeHHbIX uyxNcen rr, (t), 
je 1, 2,..-, Appa 
DO (5°% BD (7) 
Vp («) Py) 
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Ha43bIBAeTCH MOCAeCROBATeEAbHOCTbIO COOCTBeEHHHIX KOppewJA- 
WHOHHEIX PYHKUHH nponecca x}, t0. 

Onpexeaeuue 3. Ecau co6crsenupie pyukunu ampa (7) {p,(%), Pp (Y)} 

He 3aBHcaT oT ¢, TO Mmpolecc HasbiBaeTCH MAKCUMAJBHO CTaAWHuo- 


HAPHDIM. 
Onpegenenue 4. IIponecc x, Haspipaetca C-HeMpepbIBHBIM, CCIM 
Bce /,(¢) HeIIpepbIBHbI, B YaCTHOCTH 


limr,() =1, P22. (8) 
t+0 


3. IIpeznomoxum, uro p(t, x, y), KpoMe ycOBMxA cumMeTpuH (4) mu orpa- 
HuyeHuA (5), yOBMeTROpAeT ypaBHeHHIo MapxKopa 


b 


Eek, to, 2, 
p (tr + to, x, y) =| PPR I EG ED go; (9) 


a 


TOra 2Ta MJOTHOCTh BHOJHE ONpesemneT CTalWOHapHbI MapPKOBCKHH Mmpo- 
mecc. 

CrencTBHeM BBeJeCHHBIX ONpeyeveHnui wu ypaBuenus (9) aABsaeTCA 

Teopema 1. na moeo «umobol cummempuunHan OeymepHan naomHocmo 
p(t, x,y), yooenremeopsrowan oepanuuenuto (5), moena 3adambo Henpepolenoii 
MAPKO6CKUuli Npoyecc, HeodOxodUMO uU Oocmamo4HO é6blINOAHeHUe CAeOYtOUUX 
YCAOBULL: 

a) coocmeennole @ynkyuu Adpa (7) He saeucam om t, m. e. npoyecc MaKCU- , 
MQANoHO CMayuoHapeH; 

6) coOcméenHole KoppeanyUonNole dbynkyuu umerom eud (npu k = 1, 2,...). 


fi) Sen, 6, Oe ae ae (10) 


4. Ilpeqnonoxum Tenepb, 4YTO CyLIecTBy!OT mpenembt 


A) = tin ty =) BS Ba, 
(11) 
Be) lisa Wi oAlapearen Be 
U NJIOTHOCTh BepOsTHOCTeH Nepexona 
MA? De (12) 


YAOBMeTBOPAeET HSBECTHbIM ypaBHeHusm A. H. Kommoroposa (8) 


0 0 ‘02 

He A(x) Spi SE (I) 
(6) fe) 2 
ot sae CUM + 5a (By) fl. (II) 


ne APyTOH cTOpoHbl, coracHo Teopeme 1, ana f(t, x, y) nomyuaerca Ousn- 
HelHHoe pa3s0%xeHHeE 


F(t. 9) = p(y) + Ye, (29, (u) ont (13) 
: k=1 


| Tlogcrapnas (13) B (I) u (II) u nonpsyacb opToronabHocTbIO ¢, (x) c Be- 
com p(x), MomwyuuM OObIKHOBeHHbIe AuddepeHiMabuble ypaBHeHua 


BA) Sie) PA (eye sl) hye ime Org alea il Qe cas (14) 
B (x) p' (x) + [B’ (x) — 2A (x)] p (x) = 0. (15) 
V3 (15) naxogumM sBuoe BbipaxkeHHe an p(x) 


p() = hy xo [| Bay | (16) 


ie Y — Hopmupyioujan KoHcranta. (B uacTHocTH, Mpowecc MoxeT ObITb rayc- 
COBCKHM TOJbKO eciH A(X) MuHelHa; a B(x) = const.) 

5. Ilpeqnouo2%xum, Halpumep, yro 9, (x) — nomHom creneHu k, k = 1, 2,..., 
o6acTtb © 6OeckoHeyHa. B 3Tom cayyae, ucnomp3ya (13) u opToroHasp- 
WHOCTb COOCTBEHHBIX (PYHKUHH, HeMeWeHHO MOyuuM 


A(x) =— ux, 


(17) 
B(x). = (2h, — dq) x? + 6 (hg — Ay) % + Dy, 


c= Mx? (18) 


RABIIACTCA KOSPPHUKEHTOM ACHMMeTPHM allpwHopHoro pacmpesemenua Xx;, (TaK 
ikak Mx;,—0, a Mx? = 1). 
Tak Kak B(x) >0 B 6eckoHeyHOH OOMacTH, TO HeOOXOAMMO ycuJIOBHe 


he DI (19) 


WC gpyroH cropoubl, moycraBiaa B (14) BMecto 9,(x) MHorounen k-i crenenn 


ic HeompeseseHHbIMu KoappuinentamH, a BMecTto A(x) u B(x) —ux Belpaxe- 


1 


he = & |S oracle 2) | (20) 


Bpipaxenue (20) mpH Ay <2); CTraHOBHTCA OTPHIaTeJIbHbIM pH Mocta- 


| TOUHO Oombmmx k, cieqoBatesbHO B HepaBencTBe (19) BO3MOXeH TOJIbKO 
H#3HaK PaBeHCTBa, a Tora BoOOoOMe 


pete ee, ee fhe ae (21) 


fu ypaBHenue (14) mpuBogurca k BUAY 


(F# + 1) ei) — x9, (0) + ko, (x) =0, = Lo (22) 


Stk) = as exp [— Vans 2] cx 20, cS 0) yr const Cale 


6. Hyctb c=0, Torga p(x) = ee ag, (x) — NOJMHOMbI = Opmuta, 


WH mpouecc sABuIAeTCH rayccoBCKuM, MpHyem pu t > 0 


A jp ae —A,t 
exp| ER “4 (24) 


2(1—e ®™") 


bax 
eg Sune gO 
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tp 
~ 


€CTb IVIOTHOCTh HCPMAJbHOH KOPPeNALHM C NOOKUTEMbHBIM KOSfPHUNCHTOM 


Koppemaunun R= e—™, 
7. IIpw c>0 ypapuenve (22) onpenenneT OOcCOMeHHbIC MOJIMHOMBI Jla- 


a 


reppa, OpTcroHasibube wa oTpeske ——- <x < co C BeCOM 
4 
, MR gee 
(p(x) = tere (x+ =) sy OY SCOTS (25) 


CooTBeTCTByIOWaH IJOTHOCTh COBMECTHOTO pacnpefeeHuA BepoATHOCTeH; 
Nospo6HO uccmezopana B pabote (*); OTMETHM 3]eCb TOJIbBKO, YTO XapakTepH- 
cTHuecKkand (pyHKIMA STOO paciipeyevieHHA MMeeT BUI 


2i 
ORD (ta as) 
Pe (T1, T2) = | - iis (26): 


on ce woes: rm 
E 5 b(t ++ T2) Z fer i A “172 | 


| 


anpH c-—>0 ona cCxOMMTCH K XapakTepHcTHYeCKOH (PyHKUMH HOpMaJbHOTO 
pacnipeyenenua (24). 
3ameuaune. Ecau c<0, To coorpercrBywillad KOppeIAWMOHHAad 3a- 


2 
BHCHMOCTb M@KY XH Y 8afaeTCsH B KBapaHTe —co<x; y<— , HM OMHOBPeMeH- 


Had TlepeMeHa 3HaKOB X H Y MPHBOAUT 9TOT Clyual K y2Ke PaCCMOTPeCHHOMY. 

8. B nyHKtax 5—7 joKka3aHo culeqyioulee yTBepxeHHe. 

Teopema 2. Hopmanonaa koppeanyua (24) u Koppeaayun c xapakmepu- 
cmuueckol dynKkyuett (26), nocmpoennan na obobtuWeHHolx noaunomax Jlazep- 
pa, ucuepnoleaem Kaacc nAoMmHOCcMet, ONpedenntoUWUX Henpepolenoltt cmayuo- 
HAPHolll MAPKOECKUL nNpoyecc U maKux, 4mMO CcoOcmeenHole ~ynKyuu Opa (7) 
npedcmasbasiom NOANYIO CUCMeMY NOAUHOMOB, OPMOZOHAAGHOIX 6 O€CKONHELHOM 
uNmepeane. 


Matematuueckult uHcTHTyT uM. B. A. Crekaosa THoctynuso 
Akayemuu uaykK CCCP 10 II 1960 


HWHMTHPOBAHHAA JIMTEPATYPA 


10, B. Capmaunos, JAH, 120, Ne 4 (1958). 2? O. BoCapmManos, JARS 
121, Ne 1 (1958). 8 A. H. Koamoropos, YMH,s.5(1988). 40. B.Capmanog 
HAH, 132, Ne 2 (1960). 


Jlokuayn Akagemun nwayr CCCP 
1960. Tom 132, Ne 4 


MATEMATHKA 
W. M. COBOJIb 


YHKUMH MHOrHX MEPEMEHHDbIX C BbICTPO CXOAAULHMUCA 
PATAMM XAAPA 


([Ipedcmaeaeno axademuxom M. B. Keadouuem 1 II 1960) 


B crarbe (1) NpHBeyeHbI HEKOTOPble pe3yJIbTaTbl H3 OOaCTH TeopHu KBal- 
baTypHbIX (OpMyvI, MOJyUeHHbIe pH MOMOULM HOBOTO (AIA JaHHOH OO6sacTH) 
MeTOa — pop Xaapa. B nacrosmeh paOoTe BBOAATCA Kaacchl yak 
Sp, UPpaloulve BaxKHYIO POJlb B JaNbHeHWIeM pa3sBHuTHH MeToya. PaccmarTpn- 
BaloTcd Tak»Ke KJlaccbl (PyYHKUHH H,, KOTOPble MOX%KHO CUMTATb MHOTOMepHbIMU 
hHaJioramu kslaccop JInnumuila, H UX CBA3b C Kaccamu Sp. 

1. Cuctema Xaapa. Ilomnyio optonopmMuposBannyio Ha [0,1] cuctemy 
pyHkunMi Xaapa {y,(x)} yqoOHO cTpouTb No rpynnam (7). Ppynna Homep m 
meer 2 DyAKUUM) Avni (X)}5) of = 12, ey 2 oy ae Gee 
MEK IY JBOHHOH HyMepalineh (m,j) u oOnluHo (k) faerca cthopmyol 


Qe Poe en) 


NpHueM neppad (PyHKUHA y,(x) = 1 ocTaeTca BHe rpynn. 
Onpewenennue. 


m—e2 apn x Eli; 


Ymj (x) ae — 9(m—1)/2 MpH x € ie 
0 TIpH X €Lin;. 
Bhecb wuTepBaN! Lm; = l,= [(j — 1)-2-"—-D, j-2-("—-], a [ni nepaa nt 


papas MOJIOBHHbI Lm;. 

YcJIOBUMCA CUMTATb BCe BCTPevalOUlWecA B H3JOXKCHHA MHTePBaJIbl 3aMK- 
HYTbIMM CJleBa WH OTKPbITbIMM CMpaBa, CCH TOKO TpasBblli KOHeI, OTJMYeH 
pT 1. Ecau mpappili kone, papeH 1, To 6yZeM CUHTATb HHTeEPBaJI 34MKHYTbIM 


akoKe cipaBa. SHauut, Ma, Leelee 


y 
| IIpH Takom onpenetenuu pyHKUM ym (x) pA Xaapa Aaa MOSoH He- 
IpepbiBHOU (pyHKUHH CxOMTCA K HeH paBHoMepHo na [0,1] (Mo»KHO BocrOuJIb- 
BOBATbCA JOKaSaTeJIbCTBOM, IIPHBeJeHHbIM B (?)). 
UroOp! He BbIAGIATh KaXKAb pas cyHKUHio y,(X), YCOBHMCA CUNTATb 
e meppoi (4 efuncTBeHHol) dyHKuvell HyweBOH rpynnbl yi (%) = Yo (x). 
HBBeEeEM BCNOMOraTeJIbHbIN CHMBOJI m: 


ial SM: Hi Dit, 2 1s 
C MOMOMLbIO 1 MOXKHO 3aMHCaTb HeKOTOpble HYKHbIe HaM COOTHOUISHHA 
rak, YTOOb! OHH OXBAaTHIBaJIN Take ciyyal m= 0: 
Yomi (x) = VA ee Nic sgn Lnj (x); (1) 


Sl xmz (x) | = Qe" ware, (2) 


J 


( r m—1 
ucio (byHKiMi B rpynne m paBHo 2”. 


~l] 


step 


2. Kaace mdyHKuun Sp. BceBosMoxwuble NpovusBeseHua 
he, (X1) he, (Xo) ++ Xing (% ) 


OOpa3yIOT MO/JHY!IO OPTOHOpMUpoOBaHHy!0 CHCTeMy Ha eJMHHYHOM d-MepHOM 
Kky6e K:0<xs<1, s=1,2,...,d. Tak %e Kak B OJHOMeEpHOM CJly4ae, pas- 
jloKeHwe m0 cucreme Xaapa Jia smoOoi HenpeppiBHoH (byHKuuu f(P)= 
= f (%,,...,X¢) CXOQHTCA paBHOMepHO. 

Ilycrs p—npousBombnoe wacn0o, 1 <p < oo. [usa dynKunli f (%4,-.., Xa)yi 
lipefcTaBuMplx B K psjamu Xaapa 


F (Xs eeey Xa) = DQ) Cheetig My (Ha)--+ Nag (as (3) 
onpesqesiuM HOpMy 
Ds ol MA) 2b. b (ag —1)/2 >) p\¥P (4) 
Il Flo = 25 | Cred eee 
M4,.+-,Mg Jpeold q 
Iltpux, Kak OObIuHO, yKa3bIBaeT Ha TO, 4TO CAyyaH my =... =mqa=—O us 


CYMMMpoBaHus HcKoOyaeTca. OueBH AHO, (PYHKUMH, OTMMYAIOMMeCH NOCTOAHHBIM 
ClaraeMbIM, HMCIOT OJMHAKOBbIC HOPMbI. 

Onpeneseuue. S,—s3T0O MHOmKecTBO (byHKUMH f[ (x1,..., Xa), Mpelcta- 
BUMBIX B Bue pata (3), Aa KOTOpHIX ||f ||p < oo. 

Ecau wienTtudunupopatb cbyHKUHH, OTJIMUAaIOUMeCA JIMUIb TNOCTOAHHbIM: 
claraeMbiM, TO Sp MpeBpaTuTcA B NOJHOe JIMHeHHOe HOPMMpOBaHHoe Npoct-— 
PaHCTBO. | 

Teopema. ®yakyuu kaacca Sp Henpepolenb! eo ecex moukax K, 3a 
UCKANOLEHUEM, OblMb MODNCEM, OBOULHO-PAUUOHAAGHOIX mo4eK *. | 

Jl WoKa3aTeJIbcTBa TeOpeMb! JOCTaTOUHO yOeMMTbCA B TOM, YTO eC 
[ (x1...) ¥a)@ Sp, To pam (3) cxonutca papHomepHo. [lycrh 1/p+1/¢ =i 
Ilo HepaBenctsy Tenbyepa ** : 

Di leaks, Oi)... %ag (eal Sd Delle | hee ee ee 


i j | 


BplyncIHB BTOpy!o CKOOKy pH nomouM cdopmy.ab! (2), JerKo NoKa3aTb, TO 
pag (3) Maxkopupyetca uncOBbIM payom (4). 

Kaaccy Sp, NpuHadviexkaT BCeBOSMOXKHbI€ KOHCUHbIE JIMHeHHble KOMOMHA- 
uu (pyHKUMH Xaapa. Oro, BocOuje TOBOpA, PaspbIBHble KYCOGHO-NOCTOAHHbIC 
cpyHkunu. Hyoxe OyfeT RoKa3aHo, uTo S, collepxKHT BeCbMa WMpOKHH Kwacc 
HeNpepbIBHBIX (PyHKUMH. 

3. Kaace dyHkunn H,. Paccmorpum cuosa pyuKuun f (P) = f (x4,...,% ), 
OllpefeJIeHHbie Ha eJMHHYHOM KyOe K. QOOo3HagHM pHpameHue apryMenta 
Xs yepe3 & HM BBeeM CObIYHbIN pa3HOCTHbIN onepaTop 


Ae. (P) = glare te 1 Geyccny XG) pares Rs oy 


Onpefenenune. Hy, roe O<a<1,— 2T0 MHoxecTBO (byHKuHu, 
yMoBJeTBopsoulHx B K cueqyiouluM ycOBMaM: 


[Ac Ag f(P)I< (45 y L 8&2, st; (5) 


* Touky (X1,-.-,%y) Ha30BeM JBOHUHO-pallMOHaNbHOM, ec Kakas-HOO H3 Ce KOOPANHAT 
X, MBOM4HO-pallNonabua. 
SH Suecb (AA KpaTKocrh) k= (Kiva ey ege= Gipsesl a): 
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BakHbIM YaCTHbIM CyyaeM aBsaeTcA Kuacc H,: emy npHHalexaT (byHK- 
(MM C OPpaHMYeHHbIMH OAHOKPaTHbIMM CMeIIaHHbIMH MpOM3BOTHbIMM, TIpMayem 


64 F 
Oxy... OX 4 \. 


OMHOMepHOM cJlyyae (pH d= 1)H,—ato xaace Lipa. 

Crelyroulasi NpocTad JleMMa MO3BO/IAeT OMeCHHBATh Mpupamenun dynKunit 
kmacca H,: 

eu as EC au P= (Liye Kaa Qu (Ciserna bape mmo 


Of 
Ox, 


t OFF 
Ox Ox 


? 


yp eeey 


/, sup max { 
IS (BSBiioco 9) 


f(P + Q)=F(P)+ Di Ae F(P) + dy Ae bef (P) + 


B Sp 


+) Dy Ae, AgAg, f (P) 4.2 Ae, os Ae f (P). (6) 


ST 


4. Bnoxeune H, B Sp. 
Heopena. Eciu ap > 1, mo H,..< Sp. lipu smon 


(UUs Sa lene paras ieee 7) 


 Uro6bl okasaTb Sty TeopeMy, HY2KHO CLeHHTD KOS*PPHUNEHTHI pasviox%Ke- 
HHA NpPOMSBOJIbHOK (byHKunn | (P)6H, mo cucteme Xaapa: 


iL 


Chy.-kg = \ or \ FP) hin 21) + heeg (Xa) dP. (8) 


0 


THlaMeTuM CXeMy JlOKa3aTeJIbCTBA. 
1) IIpeqnomoxum cnepBa, uro Bce k,=£ 1. Tak kak Xp == Opnerl, are 


MOXKeM CUMTATb, ITO B UHTerpase (8) OOMacTh HHTErpHpOBaHUA MpelcTaBlAeT 
rodol lapaauenenuner T1p,...¢¢ = la X «.. X leg. Mlepenecem nayano Koopsu- 


aT B Weutp P’ 9Toro Tapadwenenuneka WM HOBbIC KOOPJMHATH! O6O3HAYHM 
Hepes €.: Q=P—P’. Ecau XsElx,, TO sgny,, (Xs) = — sgn E,. Pa3n0*KUB 
| (P’ + Q) no dopmyuae (6), yOenumcA B TOM, 4TO BCe CilaraeMble, KpoMe 
jocmeqHero, WaioT np unTerpupoBaHuu Hy. Ilostomy 


Pi... = (— Ls aa ag a om \ Az, ce Az if (P’) son (Cas E41) dQ, (9) 


le MHTerpupoBanue mo & BemeTca oT —2 5 no 2-8. TipH momouy noc- 
fleqHero H3 ycoBHi (5) NomyyMM cleHKy 


d ee 
Cee el ai Il 9( Ms—D/2—Ms(a-+1) ; (10) 
s=1 


| 2) Ilycrb Tenepb Kakoe-mu60 u3 ks, Aaa omnpewenennocTu k,, paBuo |. 
HPaccyXJeHuA OCTaIOTCA NpeKHUMH, HO pa3JioxeHve (6) HYXHO TIpMMeHsATL 
QJIbKO 10 KoOpfuHaTaM &,..., &. Bmecto dbopmypi (9) nomy4aum 


1 oltiz—1) 2+... (mg-V2 
Ciks...R¢ = (oe Ne wy ¢ x 


x Fo. Aaes ie Meaf (81 + Eas tees xa) sen -£u)dQ. 
) Acnoulb3y1 -cooTBercTBytomlee yculopue (5), CHoBa TipHyjem K oeHKe (10), Tax 


KaK B paccMaTpHBaemMoM cuJlyyae m, = 0, m= |. 
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of 
3) Takum oOpa3om, oueHKa (10) cmpapeqimBa QA BCeX Ko9(ppHUMeHTOB 


Lk,..ky: UlogctapuB ee B (4), NOJyYHM px (MpousBeqenve TreoMeTpudecKux 


nporpeccuii co 3HaMeHatTesem 2—(*—1/P)), cymMa KoTOporo cTonT B (7). 
5. Iipumep. Ilycrp f (x) = Lx. Pasnomenne sto pyHkKuun 


tea ae "Sp gon Var (2) } 


iit y= 


Hopma JlerkKo BbINHCJIAeTCA 
0,9 


1 Alret eres cir 


OTOT NpuMep NWoKa3biBaeT, YTO B (hopMyvie (7) paBeHcCTBO BO3MOxHO. M3 
aTOrO 2%Ke TIpHMepa BUZHO, YTO 3aMCHHTb B YCJIOBHAX TeOpeMbI TpeOoBaHve 
ap>1 Ha ap S| Henb3a. 


Toctynus0 
6] 1960 
UWMTHPOBAHHAA JIMTEPATYPA 


1. M. Go6ons, MAH, 114; Ne4; -706°(1957).~ 2 GC) Ka uma ox, See eee 
vays3, Teopua oproronambuplx psagos, M., 1958. 
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Joxnagn Akagemun nayx CCCP 
1960. Tom 132, Ni 4 


MATEMATHKA 
B. H. ®YHTAKOB 


O PA3JIO)WKEHHM TO COBCTBEHHbIM ®YHKIHAM 
HECAMOCONPS)KEHHOrO AH®SEPEHUMAJIbBHOTO OMEPATOPA 
MPOM3SBOJIBHOFO HETHOFO MOPAAKA HA TOJIYOCH [0, 0) 


(ITpedcmaeneno axademuxom A. H. Koamozopoesim 211 1960) 


_ Hactosmjanx paOota ABAeTCH NepeHeceHHeM pe3yJIbTATOB, MOJyYeHHbIX 
2 ("), Ha cayyal onepaTopoB NpoHsBOJbHOrO ueTHOrO nopsyKa. B paGote 
COJb3YIOTCA MeTOJbI, BIe€PBbIe IIpHMeHEHHHIe B ('). 

PaccmoTpHM AuddpepeniivabHoe BbIpaxKeHne: 


Papi y?_ 4 pa(x) ye? ® += ps (x) ye) +, > pan (2G; (1) 


ye pp(x), R= 2, 3,...,2n,— KoMMmeKCHO3HauHble (pyHKILHH, CYMMHpyeMble 
8 WHTepBasie [0, 00). O6o3HauHM yepe3 D coBokynHocTb Bcex (yHKIHii 
(x)€L?(0, co) u Takux, utTo: 1) mponsBogubie y) (x), v= 1, 2,..., 2n—1, 
CYLIe€CTBYIOT H aOCOJIOTHO HelIpepbIBHbI B KaxKJOM KOHEYHOM HHTepBauie 

O6o3HauNM uepe3 Dz, COBOKyMHOCTb Bcex *PyHkuHH y(x)ED, YAoBueTBo- 
PHAIOMLUX KPaeBbIM YCJIOBHAM 


Uy (Y) = oy (0) + Aiy"(O)+ 2. Foy, en ay") (0)=0, v=1,2,...,0, (2) » 


Ie oy, — KOMIIVJIEKCHbIe YMCA. 
OnpezetuM onepatop L, cueflyOulHM OOpa3oM: ero OOuIacTb oNpeseseHHA 
kecThb D, W up yEDs. 


Lay =1(y). (3) 


¥ oo 
| Onepatop L,, conps»xxeHHbi Kk L,, MOCTpOHM aHaJOrHYHbIM OOpasOM 
\WIA COlpsAxeHHorO K (1) AnddepenwHabHoro BbipaxKeHHA 


P (2) = 22) + (paz) — (pgz)" +. + Pant (4) 
MH CONpsXKeHHbIX K (2) KpaeBbIX YCJIOBHH 
Vy (2) = Buoz (0) + Biz’ (0) +.:-++ By on—122"—» (0) = 0, v= 1,2,...,9. (5) 


| Tlonowum p27? =—h. Tlyctb @),..., Oy, —KOPHM cTemeHH Qn us — I: 
ieee KOMIIJIEKCHY!O p-IIIOCKOCTh Ha 2n paBHbIX ceKTOpoB Sz, k= 
a 0,1, ..3, 2v—A, ill HepaBeHCTBOM 
| apie 

= ~ < arg p< 


‘B KaxKOM ceKTOpe mi MOXKHO BbIOpaTb Takoe fpacnosoxwKenne YHCe 
1@1,..-, Mon, YTO TIpH pE Sz 


Re (p01) < Re (p@2) <.+.< Re (psn) 


(cM. (2)). O6osHaunm uepes T, H Tp, rpanutpbl cektopa Sp. Ilyctb pynK- 
WAH pp (X) YHOBMETBOPAIOT JONOMHUTEbHOMY YCJIOBHIO 
ee | De (x) |< Cri (6) 
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Cp — TOCTOAHHbIe, €,— HekoTOpoe (pHKCMpOBaHHoe yucsO. MoxkHO noKa3aTE, 
uTO ypapHenue 1(y)—=)y uMeeT JHHelHO HesaBucHMble pellleHHA Ye (X, 0), 


k = 1,..., 2n, rouOMOpHble OTHOCHTEJIbHO p pH p € Sz H YAOBMETBOPsAIOUHe AaCHM- 
NITOTHYeCKHM YCJIOBHAM: 
ipH x*-—>-- co 


y) (x, p) = prePk* [a + 0 (1)] (7) 


PaBHOMepHO OTHOCHTebHO p € Sz; | 
IIpH p—>0o | 


1 
v ——_ var OR | 7,9 a 
yy? (x, 9) = prer*e*| wy + O (7) (8). 
PaBHOMepHO OTHOCHTeJIbHO x €[0, 00). 
B o6nactu S;, onpeletenxol cooTHomeHHeM 
|Re(pmn)|<e, O<e,<e&, pe Sp WIM Spy, 


PeWCHHE Yn4, 3AMCHACTCH HA Yn4z, TaK%Ke YMOBJeTBOpsIOMee ycOBUAM (7), 


(8). 
O6o03Ha4uuM 
Uy (Y1)..-a(Y, 4) 41 (Yn) ty (Y1).-- (Yn) 2 (Yay) 
Ap) Sen cones ee) ol ee 
by (Yi) Yn) Un Yn) ty Ya) (Yn—1) Yn (Ynta)| 
Byjem C4UHTATb AVIA IIPpOCTOTHI, qTO 
A(p)+0, A(o)=0 | (9). 


| 
mpH e€T, HU 4YTO COOCTBeHHbI€C 3HAYeHHA OMepatopa L, Mpoctsie. 

Teopema |. Cnexmp onepamopa Ly HenpepoléeH npu 4uemHom n Ha 
NOAOWHCUMENLHOU NOAYOCU (Npu nN NeueMHOM cOoOMEeemcmMBeHHO HA OMpuya- 
meAbHOl) U OucKpemeH 60 BCeli OCMAAbHOLL KOMNAeKCHOL h-naocKocmu. Co6-. 
cméennole 3sHaueHus onepamopa Ly oOpa3syrom KonedHoe mHoocecmeo. Jaa 
SNaHeHUtL h, HE NpuHadNeHaWUX CcneKmpy, pesoAvseHma (Lz —1)? onepa- 
mopa La eCMb O2paHudeHHolll uNmMeeparoHolll Onepamop c AOpom K(x, &, d), 
YyOoRNeMBOPAOLUUL YCAOBUAM: | 


VK P| dé << + 0, VI K(x, Ed) |? dx < + oo. 
0 0 


PaccMOTpHM BCIOMOraTeJIbHY!O KpaeByl0 3afayy B uHTepBaue [0, J]: 
L(y) = dy, 


Uy (Y) = boy (0) + ovay’ (0) +... Oy, ony") (0) = 0, 
(10) 
Upp (Y) = Yuo¥ (0) + Yury’ (0) +... + %p, an—1y"—) (6) = 0, 


Vig de 2a 


Kpaepaa 3ajaua, conpsxKenua K (10), crpontca nocpeycteom nucbcbepeH- 
\MaJIbHOTO BbIparkeHuxA (4) M CONps2KeHHDIX K (10) KpaeBLIx ycOBuii: 


0) (2) = Boz (0) = Byi2" (0) a Ne Po ene em a (0) = 0, 
Unb (Z) = Suz (B) + 8yr2’ (8) +... + By, on 12") (6) = 0, (1) 


DL, Vel att Dey. 7. 
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O603Ha4uHM a 
yp (Ynta) yy (Ynte)--- “rb (Yon) 16 (Yn) “46 (Yn42)-- 41 (Yan) | 


OS a age CS Rae eve) MC yee ie et Se ee ior nS i sap Ney Gi. em kee met ee ee my a, oy 


Unp (Ynta) Unb (Yn+s): +» Unp (Yan ) Unb (Yn) Unb (Ynto).+-4nb (Yon) 


| Byzem cuutatb, uto mpu p€Te Rn0, Rati==0. Onpenennm mnipu 
H€ Sp ONHOSHAYHYIO TOMOMOpHHy!O (yHKUMIO w(p) COOTHOMIeHHAMH: 


w(p) = In eee eA Macnee pene (12) 
nt+1 A(p) J p00 01 
ce aoe ei 
eo) en epnardinceits| Sealer mame 
Sie On On wr Ore 1 On 
oA ML | | ot gat 
PobtMre iad minh tats Mere 
Oo ae O. OR @ 


IIpH octatouHo G6ospwom 6 KaxKJOMyY 43 COOCTBeEHHBIX 3HaueHHi 
WHR 3- «sd, Ay Te Lz OTBeEUAeT B TOUHOCTH 10 OHOMY COOCTBEHHOMY 3Ha- 
bum0 Ni (6), hy (0),..., 4, (0) Kpaewor 3anaun (10) TaK, uTO Ag (b) >A, mpub—> oo. 
ice ocranbrsie CoOerBeHHETE 3HaueHMA KpaeBoH sayaun (10) yoBneTBopswrT 
-MMIITOTHYeCCKOMY COOTHOLICHHIO 


eee al kri 1 
h= — 2",  prOn = as o(t): 5 0(1) (13) 


Pb D—> co paBHOMepHO OTHOCHTEIbHO py B OOMacTH 
| Re (psn) I|<a1, O<|pel<N. 


IVCTb Ye (xX) — COOcTBeHHAaA ticaee onepatopa La, cooTBercTBy1ollad co6- 
fBeEHHOMY 3HaueHHIO hy, k = 1,2,...,7; 


(ak 


Yr (x (= — >) Fu le + unl) (14) 


Z=1 


Uy (Y1)--- 41 (Yz-4) 1 (Yn) 4 (Yet). 41 (Yn—1) 


Un—y (). a Any (Y;-1) Un 4 (Yn) Un 4 (Yiti)- - Ae SAU Aacaie , 
pe aes CTU ee ia Pacey | 


Up 1 ate sy, (Yn—1) 


0), n(x; b); 2, (%, 6), R= 1,2,...,7,— COOCTBeHHEIe yHKiMH onepatopa | 
 H Kpaeppix 3afay (10) u (11), em aHaJOrH4HbIM _06pasom. 


CLEA matin ee pases Se (15) 


b ECS 
\ Ye (x) 2 (E, 6) dx 44) 2 Zp (x) Gy. <5 3 va Ae 
0 0 APA 


4* 799+ 


paBHOMepHO OTHOCHTeIbHO x,0<x<ce, c>0. Odo3sHayHm uepes y (X, Pr), 
z(X, or), R= 1,2,..., coOcTBeHHbIe dyHkuwH 3aqay (10), (11), coorBercTBy- 
1ollMe COOCTBeHHbIM 3HaueHHAM (13). Torgqa mp b-> oo 


e A A(p,) . Blp,) 
Hl 9 k PP 
5 EBL) ACE) oe — E (Px) B (py) 


| +o. (16 


rye B(o), B(p)—dynkuuu, nocrpoeuHple ananoruyno cbyHkiuam A (9). 
A maa Ly: 

Fok G(x,&,\)— Apo pe3ompBeHTbI KpaeBo s3agaun (10). Ecau He 
IIpHHaqwexKUT ciekTpy onepatopa Lz, TO pH b-—>0o 


G(x, &, 4) = K (x, & 4) + 0(1) (17 


a 
PaBHOMepHO OTHOCHTeMbHO X, € B KaxKMOM KOHEYHOM KBaflpate OK x, Ee 
c>0. 

O6o03HauHM 


Ps eran’ A oe A; A 
G(%, 0) =— Dy Bye p) + yn (%) + ED x ye (x10) — Unt, 0) 
f=1 ° 0) ear | 
(18 


rye 
uy (Yi). + Ud (Yi) (Yn+1) uy (4241) w+ 41 (Yn_y) 


@ lel enh ho rls Mee Jar feos ie) Ke cw ds ete tae een me 


Le eS ee We eC a Perk Cm ti re ET CeCe ep te ee IS 


M vepes 2(xX, p) — PyHKUMIO, MOCTpoennylo avasorH4yHO AIA Onepatopa jb 
Torga uMeeT MecTo 

Teopema 2. /[ycmo ebinoanenst ycaogua (6) u(9) u nycmo K (x, &, \)— 
AOpO pesorcbseHmbl onepamopa La. Jlaa awboit mouku , He NpuNadaeoatuel 
cnekmpy onepamopa Lz: 


Rie = y Yp (x) Zp (5) ate =i y (x, p)z (E, p) dp : 
7S) NS) , 00 - mi . {A(e) , Ble)y 
A(X =) J ap 24 00) de ry hOvEM Ei bee al | 


0 


ede unmeepan cxodumcsa abcommHo u pasHOMepHO omHocumenono x, & 6 06 
naomi VS X, 6 << 08. 

OfosHauHM yepes SM, COBOKYMHOCTb Bcex cbyHKuUnii (x), yoBjerBopa 
Tox ycoBHAM: 1) g(x), /(g) cymmupyembI B uHTepBaae [0, 00); 2) g™ (x) 
v= 1,...,22—1, cymectByior wu aOcomOTHO HenpepbIBHbI B KaxKOM KOHeU 
HOM HHTepBase [0, «]; 3) u,(g)=0, v=1,...,n. Torga c momoutbto (bopMy. 
Jbt (19) H noBTOpaAd paccyx*JeHusa, MpHBeyeHHBIeE B (*), Jlerko nonyaHt 
pasioxwenne yHKWHH g(x) Mo coOcTBeHHbIM (byHkIMAM onepatopa Lz , 
aHajlor paBenctBa IlapceBaana. | 

B sakslouenve aBTOp BbIpaxkaeT ryOoky!0 MpH3HatTenbHoctTp M. A. Hai, 
MapkKy 3a I@HHbIe COBeTHI H 3aMeuaHHa. 

Mockosckuit. (u3HKO-TeXHHyeCcKH it Iloctynus10 

HMHCTHTYT 28 XII 1959 


UHMTHPOBAHHAS JIMTEPATYPA 


7M. A. Haiimapx, Tp. Mock. matem. o6uy., 3, 181 (1954). 2M. A. Haima pi 
JIuneliHble AudpepenuMabuble onepatopsl, 1954. 
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Jornzagp AkagqemMmun nayk CCCP , 
1960. Tom 132, Ne 4 


MATEMATHKA 


KAO 4DKIH 


IIJIMATAHYECKOFO THNA BTOPOrFO NOPAAKA METOJIOM 
PASJIOKEHHSA B PAL 


(ITpedcmaeaeno axademuxom H. H. Bexya 10 II 1960) 


1. B paGote (+) yka3aH MeTox pellieHua O606meHHOL 3agauu Pumana—lnutp- 
OepTa, HCMOJb3yIOW,HH HeEKOTOpy!O CHCTeMy 4aCTHBIX pelleHH compaxeHHo- 
TO ypaBHeHus. B qaHHOH paOoTe TaKHM 2%Ke MeTOJIOM OyjleT M3yyeHa 3afaua 
Tiupuxse (3aqaua D) Ha MaockocTH JIA 9NMMTHUeCKOrO ypaBHeHusa 2-ro 
MopayKa C (JeHCTBHTeJIbHBIMH) aHaJHTHYCCKHMH KOSdHIMeHTaMH (?). 

| 2. IlpocToThl pay MbI OFpaHHYHMCHA paccCMOTpeHHeM OJHOCBH3HOH 06- 
NacTH, Tak Kak O6e3 oco6oro TpyJla MOXHO pacmpocTpaHuTb MpHBeseHHpie 
HWDKe TpeOxwKeHHA Ha CyIydaH MHOFOCBA3HOH OOwlacTH. 


Samaua D. Tpe6yetca natita perynapHoe BT u HenpeppiBHoe B T+. 
jpelieHue u(x, y) ypaBHeHHA 


Mu = Auta(z, y+ b(x,y)H + c(x, yu =0, (1) 


I 
I 
i 


| YAOBJIETBO p AFOULee TrpaHHYHOMy YCJIOBHIO 
| 
u(t)|r=y(t), fer, (2) 


iff 
/KOTOPOH OCHOBHOM oOuacrH O ypaBuenua (1) (*#). Honyctum, uro oOnacth T 
| neu BHYTpH OCHOBHOH oOOnactH © u rpaHuya ee ['— 3amKuytaa H-ne- 
|| IpepbiBHas KpuBas. 

Ecam u(x, y)— perymapHoe peulenve ypaBHeHus (1), TO uMeeT ecto (?) 


Tae Kospunvents a, 0, c — JeHicTBUTebHbIe aHawuTHUeCKHe (pyHKILHH B He- 


u(x, y) =\[ule) No(x, y & 9) — Sols, y.8 0) |ds, (3) 
1 


irue Nw = dw /dv—[acos(v, x) + bcos(v, y)]}o; v—BHYTpeHHAA HOpMasb 
iB Touke (€, y); @—HOpMMpOBaHHoe cCTaHflapTHOe 3IJIeMeHTapHoe pellenne 
ypapuenus (1). 

 OuepuaHo, uTo opmysia (3) NO3BOMHT HaM TONyYHTb pelwenue sagayuu D, 
/eCJIM M3BeCTHbI rpanwuHble 3Hauenun du(t)/dv na rpanune P (u(t) yxe 3a- 
Jana). Octaerca olpeyenuTb rpaHwunpie sHayenua du (t)/dv. C stoi weibio 
|Mbr HCHOJIbSyeM HeKOTOpy!oO HOJIHyIO CHCTeMY {Up(X, y)} YaCTHBIX pelMeHuH - 
| COMpsxKeHHOrO ypaBHeHHA* 


dav dbv Bh 
Nv = Av— ze — Gy, + co = 0. (4) 


: * TlonHota 3ecb NOHHMaeTCH TaK, 4UTO BCAHKOe perylApHoe B T pellleHve ypaBHeHusn (4) 
MO2KHO MpHOIH3HTb PpaBHOMepHO BHYTpH T Mp MOMOMLM JIMHEHHEIX KOMOHHAaLHH Bua &y0; 4- 


+ Exdat...+En0n (2). 
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Beakoe pemienne v 9TOrO ypaBHeHUA MOxXeT ObITb TpeCTaBJeHO B Buse 3 
205 9) = Re [Hy(2)9@) +H @, 29) de], (6 


0 


) 
rye ¢(z)— UponsBoubHaad rosomopduaa dyHKuns. IloxcTaBnaa B (5) BMec- 
Ta. ~(z) cuctemy 2°, iz? (p=0, 1, 2,...), MbI NOnyauM OJHy MouHyiI0 (6ecKo- 
HeuHyl0) cuctemy {vg(Xx, y)} YaCTHEIX pelleHHH ypaBuenua (4) OTHOCHTEJIBHG 
oo6nactu T. ; | 

Kpome Toro, 4a s060ro pelleHHa v ypaBHenua (4) M pellieHHaA wu 3ajla- 
un .D wMeeT MecTO paBeHCTBO | 


\ du (t | | 
\\ [v Mu —uRo] dx dy = \ [1 Not) — = (i)| ds=0. (6) 
Ty % 1 
ITO, OUeBHAHO, IKBUBAJICHTHO | 
\a2 vp (t) ds = 0) Nog (t)ds ce, R= 1,2,..., (7) 
r r 


-" / 

Tle Cp, — H3BeCTHBI€ KOHCTAHTHI. 
3. Haunem mocrpoenve pemienua 3anauH D co cilyyaa, Kora OfHOpOL- 

) , 

Had 3anaua D, He MMeeT pewenua, HerpyqHo foka3aTb Culeqytolly!0 Teo- 


pemy: 
_ Teopema 1. Ecau odxopodxan 3adaua Dy ne Umeem pewenus, mo Ha 
Konmype I’ cucmema v,(t), k= 1,2,..., 2uNeunNOo Hesagucuma, KpomMe moz0, KAaK 


ussecmno (*), OMa 3amMKHYyma 6 npocmpaxncmee L* (I), m. e. Onn «atoboeo 
e>0 wu awboti gyxkyuu f(t), npuxadrencauet npocmpancmey L*(I), nati- 
OemcaA makas cucmema NOCMOAHHOLX §, §,..-,€n, “mo | 
| 
' 


fF) — Dd) ve (2) lla <e. 
k=1 


TaKuM O6pa30M, B 3TOM CJly¥ae MOXKHO CUNTAaTb, YTO HAT cuctema v, (Et), 
k = 1,2,..., MomHad. OpTOHOpMHpoBaHHasa B upoctpauctTBe L*(I'). Cnezosa- 
} co 


TeJIbHO, CormacHo dopmyuie (7), MO.y4HM, 4TO pay Pypbe » CprUp (t) Ha KOH- 
k=1 
type [ cxoqutca B cpeqHem kK (cbyHKunH du (t)/dv. Orcioma BblTeKaeT TeO- 
pema: 
Teopema 2. Ecau odnopodnan s3adaua Dy He umeem peimenusa, mo 6 
obazacnu T Onan pewenun sadauu JIupuxae umeem mecmmo paeerncmeo 


7 Cc 
u(x, y) = \ E (t) New (x, y, & 9) — Dy cave (t)o(x, y, & | ds, (8) 
r k=l: 
npuwem npasaa uacmb (8) pasHomepHo cxodumca K peweHuto u(x, Y) 6 3aMK- 
aymou obaacmu T +T. 
4. Tlepefiqem kK paccMorpeHuio culyyast, Kora ofHopoqHan 3afaua D, 
MMeeT HeTPMBHasIbHble pewienusA. Kak us3pectHo (*), gucio0 JMHeMHO He3a- 
BHCMMBIX pellenuid s3afauH D, Bcerga KOHeuHO, Ipwyem conpsxKenHas 
efi sanaua Dj weer cTObKO 2Ke JMHeliHO He3saBHCuMBIX pelieHHl, CKOJIbKO 
wu 3ajqayua Dy. Homyctum, 4To uy, Ug..., Uy —HeEKOTOpan MomHaa cucTema pe- 
menHi 3anaun D,.-B 37Tom cnyuae noxxo_AuM BbIOOPOM CHCTeMBI {Uz (x,y)}, 
k=1, 2,..., Bcergqa MOXHO JOONTHCA, 4TOOHI Ha Kontype PD ov, (f)= 1.98 
= U;(f) = 0, a cucrema {v;42(t)}, k= 1,2,..., Ob1na opToHopmupoBanHol. 
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CorsacHo copmyuie (7) 


face LES =) fe Rotel, (9) 
iC 


|| Paccmorpwm mpoctpancrso Bcex pemenwit sagqagu D, (/-mepnoe mpocrpan- 
th TBO). ns Kaxkjloro 3uleMeHTa u(x, y) 0 storo mpocrpaHcTBa HMeeT MecTO 
| Wdu (t) /dv=£0, t€T, tak Kak B npoTHBHOM culyuae, corsacHo opmyule (3), 
Pmonysnocb Ont, uro u(x, y)=0 BT. Bee rpaxwunpie snauenua du (t)/dv, 
it€T, o6pa3yror J-mepuoe nmoynpoctpanctso R mpocrpaucrsa C(I). JlerKxo 
BUeTb, YTO JMHEMHO HesaBHcHMaaA cucTeMa du, (t)/dv, k= 1,2,...,l, mMoxKerT 
JObITb IIPHHATA B KayecTBe 6a3uca nO pocTpaHcTBa R. 

| Ecau f(t)€L? (I), to aaa mo6oro ¢>O0 ualiqerca Takaa HempepbiBuas 
\bynxunst g(t), aro ||f (4) — g(t) ||n2< 2/2; c Apyro cTopoub, HenpeppiBHaa 
WpyHKuuaA g(t) MOxeT ObITb eJMHCTBEHHKIM OOpa30M mpescTaBsieHa B Bue 
i ee: (t) + go(t), roe g,(¢) UpunaaexuT mozmpoctpauctsy R, T. e 


aN 
Hg, (t) = 3 Ye——, 4 2o(t) NpHHaynexUT OpPTOTOHabHOMY JOMOMHeEHHIO K 
WR, T. e. qa go(t) umeem 


a is 
\2 »(t) Se ey em any ae (10) 


S70 He YTO HHoe, KaK YCJIOBHA Pa3pelIMMOCTH AVIA COMpAxKeHHOM 3aqa- 
mun D*, Tak YTO MOXKHO HaliTH pemleHHe u(x, y) 3amauu D*, u v(t) |r = ge(t). 
filerko BufleTb, YTO B 3TOM CJlyyae TOMOMOPHHaA CyHKUHA ¢(zZ), MpH NOMoO- 
iM KOTOpOH v(x, y) BbIpaxkeHO B Bue (5), NpHHaywexUT (M0 KpalHel Mepe) 
mpoctpauctsy L?(T+T) (?), nostomy (t), t€1, Mower OnilTb B CpeqHeM 
InpHOmKeHa nojmHOoMomM na I, creqoBaTebHO, cyllecTByeT Taka cucTeMa 
INOCTOAHHBIX §, &,...,6:, YTO Ha IT umeeT mMecTO HepaBeHCTBO 


& 
Las: 


| g(t) — >} fie () 


forcioga culelyer 
| 
l 


|r 3 us? —F sorte 


du, (t) 


Wee &. 


L 
<I) —eOlu+ |e — 2 — Seer 


Teopema 38. Ecau o0nopodnan 3adaua Dy umeem | aunetino nesagucumolx 
NPEWeHUL Uy, Us,...,U1, MO cucmema 


du, (t 
ao, at)... als vi Uj41(t), Vr+0 (2). (Li 


H6ydem 3samknymou @ npocmparncmee L* (I). 
| Takum o6pa30M, MOXHO cuNTaTb, uTO cucTema (11) —nomHaA opToHop- 
MYpoBaHHas cucTema B mpocrpancrBe L?(I). IIpu ycopuax (9), ecm mouo- 


geal) 


i 

] du, (t 

MKUTb Az =) ae ae ds, k=1,2,...,l, To pax Pypbe 2 ap 
}; 
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co 
du (t 
+ > Ci+eVite(t) CXOQMTCA B CpeqHeM K (pyHKUHH 4 ) . B yacTHocTu, pa 


k=1 


co Ll 
d 
>| Cre Vite(t) CXOANTCA B CpeqHeM K (yHKIHH AC i cut) 
k=1 k=1 
yi 
Ec o603HauHTb u(x, y) =u(x, y) — > Ap Up (xX, Y), TO, OYEBHAHO, U(x, Y) 
k=1 


mpeycraBssetT COOOH HeKOTOpoe yacTHOe pemienHe 3ayaun D. Orcioga BbiTeKaeT, YTO 


\ F (t) Nw (x, y, §&, 9) — > Cre rite (t) © (X,Y, &, a) ds paBHOMepHO CXOJuTCA 
i k=1 


K YaCTHOMy peleHuio u*(x, y) B 3aMKHyTOH oOnacra T+. Ilocne sroro 
o6ulee pemleHne 3agqauH D B oOnacTH T MOXxKHO TOJyYMTb NO dopmyyvie 


£ 

u(x, y) =u" (x, y) + Dd) Meue (x Y), | 

rT | 

rye Ay — UPpOH3BOJIbHbIec KOHCTAHTHI. | 

B 3aksrogeHHe BbIPaxkalo HCKPeHHOIO OJlarofapHOCTh MOeMY PYKOBOJUTEe-' 

mo akaq. HM. H. Bexya 3a nocraHopky 3aqauH HM WeHHbIe 3aMedaHHa Ips! 
BbINOJIHEHHH JaHHOH padornl. 


| 


Mockosckuit rocyapcTBeHHbI YyHHBepCHTeT Tlocrynuso 
um. M. B. Jlomonocospa 8 II 1960 
UWMTHPOBAHHAS JIMTEPATYPA | 
1Uxao UxoauHn, JAH, 128, Ne 2 (1959). * MW. H. Bex ya, Hospie merogni peule-. 


HHA 9MNTHuecKoro ypaBHenua, M.— JI., 1948. 35. B. Xpegenugyse, Tp. Tou- 
JIMCCK. MaTeM. HHCT., 23 (1956). 
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Joxnzagp AKkagemun nayrx CCCP 
1960. Tom 132, Ni 4 


THIYPOMEXAHHKA 
r. A. THPCKHM 


ONJIABJIEHHE MNOJIYBECKOHEYHOPO TEJIA B TIJIOCKOM 
MW OCECHMMETPHYHOM NOTOKE HEC}KAMAEMOLO TA3A 


(IT pedcmaeaexo axademukom JI. H. Cedoeeim 20 I 1960) 


OKCHepHMeHTHI (', 7) MOKAaSbIBaIOT, YTO CCIM MPH CTallHOHapHOM pexkume O6- 
TeKaHUA OCECHMMCTPHYHOE TBEPAOe TeO Hayao OMMABIATHCA, TO MPH HeKO- 
JTOPHIX YCOBUAX (HallpHMep, TeJIO C BLICOKHM KO9GHILHEHTOM TEIJIOMPOBOLHO- 
WCTH) HacTynaeT H CTAalMOHAPHbIN PeExXKHM OMIaBJIeHHA — (PPPOHT BOVJIHbI MIaBwJe- 
jana B OKPeCTHOCTH MepeyqHeH KPHTHYeCKOH TOUKH MepemMelllaeTcA C MOCTOAHHOH 
1 


CKOPOCTbWO. 

B HacTosieH 3aMeTKe MOKa3bIBaeTCA, 4TO NOJIHbIC ypaBHeHHA (ypaBHeHHA 
| Happe — CrTokca MW ypaBHeHHe MpuToKa Tema 6e3 yyeTa AMCCHNalHH) C CcooT- 
RBETCTBYIONLHMMH KPaeBbIMH YCJIOBHAMH Ha MOBEPXHOCTAX Pa3pbIBa OMyCKaloT 
WTOUHOe PelleHHe, Maloulee CTAWMOHAaPHbIM PeXKUM OMMABJIEHHA B OKPeCTHOCTH 
/KPHTHUeCKOH TOUKH Tela, 3AHHMAIOLLerO MOJYMpOCTpaHCcTBO B IIJIOCKOM H OCce~- 
ICHMMCTPHUHOM MOTOKe HeCxKHMaeMOl %KUAKOCTH. B nocseqHeM cJlyyae TeIO MO-~ 
Ker BPalllaTbCA C MOCTOAHHOH YIJIOBOH CKOPOCTbIO ® BOKPyr OCH NOTOKA. 
| I]mockaa 3aa4a O HaxXOKJCHHH CTAMMOHAPHOrO PexKHMAa OMWJaB- 
jena B OKpecTHOCTH KPUTHYeCKOH TOUKH TBepOro TeMJIONpOBOAAMerO Tea, 
}3AaHHMAaIOULerO MOJ1yMpOcTpaHCTBO (y <0), B MoTOKe HeCKHMaeMOH %XHAKOCTH 
CBOQMTCA K COBMeCTHOMY PelICHHIO HeCTallHOHaPHbIX ypaBHeHHH Hasbe — 
Crokca HW MpuTOKa Tenia [VIA raza OKOJO MaBAWerocaA Tesla 


dv dT 


4 . 
di, rad p + vAy, div v=: af = MAT ) 


(y(t<y<0, —w<t, —o<x< 00), 


Z t aT 
7 = py grad py + yAv;, divv, = 0, ar = y,AT, 2) 
(wi()<y <(t), —o<t, —o<x%<o) 


Ola /0t = yeAT, (—co< Yay), —o<t, —o 4 =< o) 9) 


(CO CJCLYIOULMMH JOMOJHHTeIbHbIMH YCJIOBMAMH: 
1) Ha 6ecKOHEYHOCTH B XXHKOCTH HM B Tee 
= ee i doe IT Dog 2 eo, (4) 
yoo y-0co y——oo 
2) Ha KOHTAKTHOM MOBepXHOCTH pa3pbIBa 2KHAKOCTb — pacias (°*) 
'y = yo(t) (—2o <t, —0 <x < 00) 


‘ou, Ov Ou Ou, 
Dy=0=ty umuy 0 (5+ 5) = 0 (Gyr tar): (5) 
a av aT aT, . 
—p+ a= — pit 5s T=7T,, ce cre 
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3) Ha MoBepxHOcTH MmaBseHuaA Y = Y,(t) (— co <t, —0o <x < 0) 


OT oT 
01(Di— 01) = peD1, 1 =90, Tr =T2= Tr, de ay 23 May = 2D15. (6) 


3yecb BeMUMHbI 6€3 HHJeKCa OTHOCATCH K X%KUAKOCTH, UHJeKc 1 — kK MuJIeHKe 
pacnyiaBa, uHeKc 2— kK TBepfomMy Tey; v =ui-+ vj —BekTop aOcounoTHOH 
CKOpOcTH; p — aBsIeHHe; p — NOTHOCTb; 7 —TeMMepaTypa; ~% MH v — COOTBET- 
CTBCHHO KOS(PPUIMeEHTLI aOCOJIOTHOH M KHHEMATHYeCKOMH BASKOCTH; AU Y — 
COOTBETCTBCHHO KOa(pHUMeHTHI TeMJIOMpOBOAHOCTH HM TeMMepaTy pOlnpoBOAHOCTH, 
D,) “u Dy, —HOpMaJIbHble K NOBEPXHOCTH CKOPOCTH MepeMeLeHHA COOTBETCTBECHHO 
KOHTaKTHOM MOBepXHOCTH MW NoBepXHOCTH MaBJeHHA; Too H To — 3a]aHHble 
MOCTOAHHbIe TeMMepatypbl; 7,—TeMMepatypa MWiaBseHHA; 6 —CKPpbITas Tel- 
JloTa TlaBJICHHA CMHUMUbI Maccbl Tesla. IIpH 3anucu MocieqHero ypaBHeHHA 
ycnopul (6) Mbl mpeHe6persm padoTol cu JaBJIeHHA WH KMHeTHUeCKOH 9Hep- 
rue pacmaBa, TaK KaK 9TH WIeHbI MpeneOpexuMO MaJIbI M10 CpaBHeHHtO 
C TeMOBbIMH NMOTOKaMH HM CKpbITOH TelOTOH NaBseHHa. Ecam C4YHTaTb, 4TO 
01 =~, TO MocueqHee cOOTHOWeHHe u3 ycloBuH (6) GyqeT TOUHDIM, TaK KaK: 
B 3TOM cylyyae. Vv; = 0. . 

Tak Kak B JlasibHeHilemM OyJleM HCKaTb CTAaWMOHapHbIM pexKUM OMJAaBJIEHHA, 
TO HavaJIbHble YCJIOBMA He BBbICTaBJAeM (3afaua Oe€3 HavaJbHbIX YCJIOBHH). 

Mcxoaa u3 Bua KpaeBblx ycloBul (4) H yuuTbIBad, 4TO pellieHve, Jarouee 
CTallHOHapHbIH PexKUM OMVJABJICHHA, JOJDKHO ObITb pelIeHHeM TuMa PaBHOMepHO 
pacipocTpaHAIOWIMXCA BOJIH, OyeM UCKaTb pellleHHe cPOpMyJIMpOBaRHOH BbILe 
3aaqu B Bue: | 
aaa wunKkoctu (0 < y< oo) 


_— 2 
u= 8x (y), v=—VBbvie(y) +e], p= po— i [2 a a? (x) | — Bug’ (9), 
*/s 7). 
T = Dg +eAT OG): th A RisnP ag eh n=(5) (ene i 
Wid MIeEHKH paciiapa (— 4° <4 <0) 


Uy = Bix¢) (Mm), = — V B11 (91 (M1) + 1], 


= piBi oon VE 9 , 
Po.= Por — E ale By 1 (n)| — Bipy Py (x); (8) 
Te = i ies A 6 == ties = fr ¢ . 
1=Tot ATO (nm), m= T=, w= (Ht) y+ at) 
AA Tela (— co <4, < —y7) 
T, = Tn — AT, (m)- (9) 


SaKkOHb! JBU2KEHUA KOHTaKTHOH NOBepXHOCTH HM (pOHTa BOJHDI MiaBeHua 
ANA CTalMOHapHOrO pexkuMa onsaBeHua OylyT 


Yo (t) = — at, yi (t) = —at—s, Dy =D, = —.a, ; Tae) oom (10) 


Syecb cpyHkumu ¢(n), $1(%), 9(q), 91 (m1), % (m1) HM KoHCTaHTa a (cKOpocTD — 
NepeMeleHuA (PpOHTa TaBJIeHHA M KOHTAKTHOM MoBepxHocrnH), = sV Be 
(OespasMepHoe paccTOAHWe Me%xKJy STHMH MOBepxHocTamn), By, Por ROIXKHEI 
HaXOMMTbCA B Tpotecce pellieHua saqauv. na storo noxcTaBuM BipaxeHua 
(7)—(10) qa HCKOMBIX BeIHUHH B ypaBHeHua (1)—(3) nu ycnoBusa (4)—(6). 
OnycKas mpocrsie BbIkayqkKu, nosyauM CJIEMYIOULyIO HeJMHeHHY!IO KpaeBylO 
sajauy lA onpefenenua 5 dbyHkuuh o, 9, 9, 6, 6, u 4 114 paMeTPoOB: 
Oy =a/V Bin, sV b/%, 81 HM Pox: 


mr 


Pp tl=pt gee Git lao? — oe; paw (oe 
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g' (co) = 1,  9(0)=91(0)=0, 9 (0) = r'#¢% (0), 
¢" (0) = rm (0), . 9, (—H) = 9; 


6” + apf’ = 0, 0; + 0,0, = 0, 6) = o00119,; (13) 


(12) 


8(00) = 1, 0(0) = 9,(0), 148" (0) = n'r 6, (0), 
(=) =8(— 1) =0, (20) =k; es 
ra(—)=—%, (=) +40 (— 1) =—rdg(—9) (15) 

B= Bry’, Por = Po + Be’ (0) (u — v1). : (16) 


Srecb BBeJICHbI CJIETYIOULWe o603HaueHHa: 


vt a NET ° Py N Ma 
ca —— , 51 =>, San ee Soa ae ais l ae No) La, 
: 16) ‘ ge Oh Pe ug Mn ee (17) 
p. y Tigris ceyel cie podvy 
i SS 4 n= — 3 k —— ’ A c= a 
- vi Bie iB = hie ane) 


Cuctema ypaBHeuuli (11) u (13) npegcraBasaeT coOoH HemMHeHy!O cucTemy 
| OOBIKHOBEHHBIX AucdepeHuvaIbHbIX ypaBHeHuH 12-ro nopsyKa c 12 KpaeBpimu 
| yenonuamn (12) u (14). H3 2 nociequux ypaBHenul (15) omxKHBI onpeze- 
IaTbca 2 napametpa a, u vy. Ilostomy MOXHO OXKUMaTb, YTO pellienve 3aqauu 
\(11)—(15), a.cnegopatembHo, vu 3aqauu (1)—(6) ompezemutTca OfHOsHadHO. 
OcecuMMeTpH4HAA 3afaua OO ONNaBJeHuH TBEpAOTO Tela, 3aHH- 
‘MalOlero MOsyMpocTpaHcTBO HM Bpalllaloulerocsd C NOCTOAHHOM yrJOBoH cKOpo- 
ICTbIO © BOKpyr ocu HaGerafolllero NOTOKa HeC%KMMaeMOH X%KHAKOCTH, JONycKaetT 
ITOUHOe pelleHHe JIA CrallMOHapHOrTO pexKHMa OMaBJeHuA B Bue: 


lia rasa (Ors B= oo) 


v7 = Bre’ (S), vz=—V Bvl2o(0) +o], v= Bre), 
p=p—E [+42 @]—2e'O, T=Tat+ ATI, — (18) 


C= (ei (z + at); 


Ora Bir, (),. 01=— V by [20 (G1) + %], Yor = orgy (3); 
Pi = Pu — mea +42 a Gi )| — 2u819% (41), (19) 
TP TENT ONY ce (2) (z +at); 


Wat Testa (0 <G< =) 


Recs Rae Ad eeleal. } (20) 


3aKOHbI ABMXKeHUA KOHTAKTHOM MOBepXHOCTH MW (poHTa BOJIHDI WwaBIeHnA 
|i CTawMOHapHOrO pexKUMa OMaBeHuA OY LYT 


z(Qj=—a, 24()=—at—s, Dj=Di=—4. (21) 


\Snecb v = 0;i + vej + vzk — BeKTop aOcoJNOTHOH CKOpOCTH, rf — pafnaJbHaA 


* 
ixoopauHata; 2— OceBax KOOpAMHaTa, NapaMeTpbl 81, Po. a, © = sV 81 /%4 a 
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HEH3BECTHbIC; OCTaJIbHbIe OOOSHAYeHUA COBMaaloT C OOO3HAYeHHAMH IJIOCKOM 
3ajjaun. Tlogcrapasa pemenue (18)—(21) B ypaBHenusa (1)—(3) u ycnoBua 
(4)—(6), 3amucaHHble B IWHJIMHApHyeCKOH CHCTeMe KOOPAMHAT, NOMYYUM WIA 


ompefesienua 7 (byHKunt 9, 91, g, 1, 9, 91, 8, H 4 NapamMeTpoB %, C= s V 81/4, 
8, H Po. HeJWMHEHHyIO KpaeBylo 3ajlayuy 


g” + 1 =p — opt — gt, oy + Pp P ee, — a Pie 


g(o)=1, gO =12()=0, 9 (0) =r¢, (0), 


is) é ; . 23) 
9” (0) = rim" (9), 9, (—qW) = 9; ( 


g" + 29g’ —2og =0, gf + 291g, —2 p21 = 0; (24) 
g(co) =0, g(0)=Qr'hg, (0), g’ (0) = Qrem—Ag' (0), gi(—T)=1; (2oR 


0” + 2opf’ = 0, 6; + 26,019; AU, 0, = 0105. (26) 
O(cc) = 1, 9 (0) = 6, (0), 4! 6” (0) = n'ery* 9; (0), oT) 
Hee Eau (e=) 0) Ha oe eee : 


2rse (—C) = — m4, Ub ests mes, (—C); (28) 
B= Br", Por = Po + 28o' (0) (U—wy), Q=_=Fre (29), 


O6o3HayeHHA Oe3pa3MePHbIX NapaMeTPOB B STOH 3afaye COBNAaatoT C OO03HAa- 
yYeHHAMH (17) B nvJIocKOH 3agaye. CucTtema ypaBHeHHli (22), (24) u (26) npencraB-: 
JixeT COOOH HeJIMHeEHHY!IO CHCTeMY OObIKHOBeHHBIX JuPpPpepeHUHaJIbHBIX YPaBHe-' 
Hu 16-ro nopsxyKa c 16 KpaeBbimMu ycJIOBHAMH (23), (25) uw (27). 13 2 nocnez-' 
HUX ypaBHeHHH (28) OMKHbI ONPeseIATECA 2 NapameTpa a, u €*. Tlostomy'! 
MOXHO OKHAaTb, TO pemeHHe 3agaun (22) — (28) onpexemvTCA OHOSHAUHO. 

@akTHYeCKOe MOcTpoeHve pemleHH KpaeBbIx 3ayay (11) — (15) u (22)—(28)' 


MOXKET ObITb BbINOJIHEHO YHCICHHO HIM MpHOJIW2KeHHO, MyTeM pa3JIOxKeHUA pe- 


IMeCHHA B PAT MO WapaMeTpy ee KOTOPBIN AJIA MCTaJIJIMYeCKHX Tel, MIaABAULUXCA 


B MOTOKe BO3qyxa, HMeeT NOpsAZOK 10°. 3ametuM, TO OOuee peleHHe KaxKL0OrO: 
43 JIMHEHHBIX ypaBHeHHH (13) u (26) BpInucbIBaeTCA B KBalpaTypax. TlocrpoenHoe. 
TOUHOE pellleHve Jerko OOOOuLaeTCA Ha CJLyYYal CoKMMAeMOLO Ta3za C MePeCMeHHbIMH | 
KOSPDUUHEHTAMH BA3KOCTH H TeMJIOMNPOBOAHOCTH Kak B Ta3e, TaK H B MJICHKE. 
pacniaBa. MoxHO yuecTb TakxKe 3aBHCHMOCTb Kospunnenta TEMJIOMNPOBOL-_ 
HOCTH Tela OT TeMnepaTypbi (*). | 


Tlocrynuso 
10 XII 1959 


WHTHPOBAHHAS JIMTEPATYPA 

Os tsk ICeeemeumiie, 1s HN Nios tea Rea, He Ce IIpeqapogutTenes, Hap. 
AH CCCP, cep. Suepreruka u apromaTuKa, Ne 2 (1959). 7H O.\Top6ans, aaa 
Bpoucku it, WUnx.-cu3. xypu., 2, Ne7 (1959). 3 JI. UW. Cegos, Tlnocxue 2 aaa rHy- 
POMMHAMUKH HM asposquHamKH, M., 10504 satcte AWna pckKuH i, JAH, 125, 2 (1959). 
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oxxnagn Akayemun nayr CCCP 
1960. Tom 132, Ni 4 


CTHHPOMEXAHHKA 


®. H. ®PAHKJIb 


O CYLWECTBOBAHHH CJIABOrO PEWIEHHA NPAMOM 3A AUN 
TEOPHH OBTEKAHHS NPO®HIA 3BYKOBbIM TNOTOKOM 
B NEPBOM NPHBJIMDKEHHU 


(ITpedcmaeaeno axademuxom H. I. Ilemposckum 28 XII 1959) 


ABTOp MeTOAOM roforpada mocTpoH mpuMep CHMMeTpH4HOrO OG6TeKaHHA 
CHMMETPHYHOFO MpOPWIA yCTaHOBHBLIHMCA MOTOKOM CO CKOpOCTbIO 3ByKa B 
OeckoneuHoctH (*). [Ipumep Obl mocTpoeH Kak Jia raga TpHKOMH, Tak UM JIA 
rasa Uanpirnna. PemienHad 3ay,aua HOCHT XapakTepOOpaTHOH 3akauyn, 
MOCKOJIbKy OOTeKAeMbIN MpoOPuJIb HAXOMHTCA 3aHHM UHCJIOM. 

Ileppai np AMaA 3afaua OOTeKAHUA MpOPHJIA 3BYKOBbIM MOTOKOM OblJa 
gemena B H€3aBHCHMBIx padotax JI. B. Oscanuuxkosa (?) u Dygepaes — Vocn- 
xapbi (*) — 9TO 3ayaua OGTeKAHHA CHMMETPHUHOPO YeETHIPeXyrOJIbHOrO Mpopusa 
‘(wis ra3a Tpukomu. Oxka3aocb, TO 3Ta MpOGJIeMa MPHBOAMTCA K 3amqaye Tpu- 
KOMH H, CJI€QOBaTeJIbHO, PelliaeTCA CJMHCTBeCHHbIM OOPa30M. 

B nacrosujen padore pemlaerca 3afaua OOTeKaHHA TlaqKoro MmpopuJiaA MeTO- 


| gom rogorpacba, aHaiorM4HO TOMY KaK HaMM pelllasacb 3aaya TpaHc3ByKo- 


Boro TeyeHHA B cone JlaBaiad C rlaqKHMM CTeHKaMH (4, °). PaccMaTpuBaeTca 
clyual, O1M3KHH K CJLy4alo CHMMETPHUHOLO OOTEKAHHA CHMMETPHUYHOLO NpOmHsA, 
HM 3afjaua NyTeM JIMHeapH3allHu KpaeBbIX YCJIOBHH pellaeTCA B NepBOM MpHOJIH- 
“KeHHH. JloKa3biBaeTCA CyLeCTBOBaHHe ClaOoro pelleHHA 3aayH B TOM CMBICJIe, 
_B KOTOPOM 93TOT TeEPMHH ynoTpeOJIseTcA B pa6orTe (*). 

| E]MHCTBeEHHOCTh PelieHHA 3aauv, Tak Ke KaK H B 3ajaye coma C riayKHMH 
CTCHKaMH, B J.aHHOM MepBOM MpHOJIM2KeHHH NOKa He yaJlOCb AOKa3aTb: B pellie- 


| HHe BXOJMT OHH HeOMpeyereHHbIi napamerp. Bompoc 0 BO3MOXKHOCTH OHO- 


| 3HaYHOrO OMpeseeHUA 9TOFO MapaMeTpa IPH CTporoM pellleHuH 3aqaqH OcTaeT- 
CA 10Ka OTKpbITbIM. Bonpeku runoTese, BbI,BUHYTOM aBTOpoM B paborax (4, °), 
HEKOTOPbIe€ TEOPeTHYCCKHE HM IKCIMEPHMEHTAVJIbHbIe PC3YJIbTATbI TOBOPAT B MOIb3y 


| @JHHCTBEHHOCTH Kak B CJIy¥ae TpaHC3ByKOBOrO TeYeHHA B come (*), TaK H B 
_clyyae oOTeKaHHA TilakKoro mpoduiaA CBepX3ByKOBbIM MOTOKOM C OTCOe.MHEH- 
HOH yapHou BowHOH (*), kKoTOpHIM npH M, —1 mepexoguT B Cayyal, paccMoT- 
| peHHbI Hamu. J[Mckyccua 9TOrO BOMpoca JaeTcA B KOHIMe CTAaTbH. 


@MyHKIWAA TOKa WpHMepa, MocTpoeHHoro aBTopom (1), COOTBeETCTBYeT 3aKPYT- 
JI@HHOH MepeqHeH KpoMKe. O6o3HauHM 3Ty byHKWHIO ToKa yepes Yt’. OOrekae- 


MbIH npopuib L WaercA ypaBHeHHeM 
a 0, (1) 


NpHYeM HY2KHO JIA BEPXHeH H HWKHEH CTOPOH MPO B3ATb COOTBETCTBEHHO 
Te BETBH 9TOM KPHBOH, KOTOPbIe B TOUKe w = v = Q mockocTH rogorpata co- 
mpukacaloTca c nmolynpampimu § = + 7/2. 

@yukuua V B OKpecTHOCTH Havasa KOOpAMHaT MlocKOCTH MpeacTaBsAeTca 
B Buje 


wap (—)+eh(a)te tals) tee) +r, ©) 
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rye . 7 
Vere W()=(-Es D044) GH e 


Tlepspie verbipe cylaraeMbix B IpaBoli WaCTH peryJIAPHbl Ha XapakTepHCTH— 
Kax p? = 0, 3a HCKO“eHHeM CaMoro Haya/la KOOpAMHaT. OcTaTOyHbI Wied oe 
BMecTe C €FO IIPOHSBOZHEIMA NO XapaKTepHCTHYeCKUM KOOpAMHATAM Od'L' / Oh, 
OS¥ / Ou. (h = 0 — 2/3 (—")"2, w= 9+ ?/3(—4)"*) Mpu p? =O ocraeTca KoHe4- 
HbIM Ha 9THX XapaKTepHCTHKAaX, BKJIOUaA HavasiO KOOpAuHaT. 3 

B HacTosujee BpeMsA elle He MpoBepeHo, yoBseTBOpsxeT JM MHHA L 
B OOsacTH y<0, 9? >0 HepaBeHcTBy 


— (= 9G < (Ca (3) 


Ecam 3To He Tak, TO 3ayjaqum BMecro L fpyryto KpuByto Lo, CHMMeT- 
PHYHY!O OTHOCHTEebHO ocu 8 uM yTOBJeTBOpAIOMLYy!O STOMY ycsIoBuIO, Cc 9—> = n/2 
IpH y—--+ oo, u 3samenum ‘Y Apyrum pelleHvem: 


do =a + Sdo, (4), 


rye Sho — pemeHve, B XyIWeM cilyyae cla6oe * B cmpicme K. C. Mopasen (°). 
ypaBHenua C. A. Uarspiruna ' 


Kédbo00 so Sooo =0 (5) 
C Kpdae€BbIM YCJIOBHEM ’ 
dbp = — ua Ly, (6). 


r€ BeJIMUYMHI, COOTBETCTBYIOUIME MPOH3SBORHBIM dho9, Sb, MOJKHbI MpHHay- 
Ji@KaTb K HEKOTOPOMy OOO6LICHHOMY THJIbOepTOBy IpocrpaHcTBy. 


i 


, 
) 


IIpumMenum xk dyHkunu ToKa VY KacaTembHoe MpeoOpa30BaHne, T. €. HAXOAUM: - 


7 fo} 
Q= {UY eX), (7) 
eee 
3 if w? \¥—1 
rye u = wos); v= wsint} 6165 if — aaa — IIJIOTHOCTb **, COOTBeETCTBY-; 
Ww 
m 


roland cKkopocth w; X, Y — JeKapTOBb! KOOPAMHATHI B (PH3H4eCKOH MOCKOCTH, , 
COOTBeTCTBYyIOWINe (PyHKIHU ToKa VY, 
B okpecTHocTH Havasia KOOpsMHaT locKocTu (9, y) HMeem 


2-— (erry 400. @ 


Ilepeifem Tenepb K Jpyromy, Mpov3sBoubHOMy Npodumo L, Koroppili or- 
cTouT of Mpodusa Ly B HanpaBeHHM HOpMasM (CUMTAaA MOOXKUTeEIbHOe Ha- 
TipaBJieHve cipasa HaJIeBO, Pind BHHS NO TeyeHHIO) Ha Mawloe paccToOsHue 
én (s), Te S—IpOwSBOJbHBIH TMapaMetp, MeHsloulniica Bob npoduaa L,; 
Mp 9TOM BapbupoBaHHbI Mpodpusb L, kak u Lo, He WOM2KCH HMeTb YIJIOBbIxX 
Touek. Tora Kpaepoe ycloBue Wiad Bapvaunu *** bo = w— a, Ha L, ect 
(cm. (2°, 2) 

(e} 


0 


(C TOYHOCTbIO JO OWIMOKH BTOpOrO NOpsAyKa Mavoctn). 


* Bompoc 0 TOM, Korfla Takue cilaOble pellleHHs ABJIAIOTCA CHbHbIMM HM KOrga CTporuMH, 
uccieqoBaH uacTuuHo B pabotre K. O. Mpugzpuxca (°). 
** Mbl ynorpe6asem sfecb js moTHOcTH G6ykKBy 9 BMeCTO OOmleynoTpe6uTembHOrO p> 
MOCKOIbKy p y Hac o3Hauaet V 62 + 4/y y. 
*8* OYHKUMH ©, Oy MOyyawtca H3 Y, Yo TAK #Ke, Kak Q uz W (cM. dopmyay (7)). 
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MyxHKuuA 6M TONKA UMeTb BHI 
do = 6Q + dw’, (10) 


le (PyHKUHA ow’ onpeyeiena B OONacTH MuocKocTH (4, ‘y), OrpaHHueHHOH KpH- 
a Ly) W xapaktepucTukamu p2 = 0 (cm. puc. 1). 


TaKHM OOpa30M, HMeeM JA dw’ KpaeBoe ycJlOBHe 


80’ = — ~ win —8Q. (11) 
Io, 


PynKunsa 60’ yoBAeTBOpAeT YpaBHeHHIO 


“0099 4 =(+ oe\= 0, ie (12) 
OoI\ K dc / ty 

me o, K—<(byHKUMH MOJyA CKOPOCTH, BBeeHHbIe aBTOPpOM B_ paooTe (°*). 
: Kpaepas 3afaua (11) gaa ypaBHenua (12), Kak noKa3aHo B pa6ote (*), 
Meet, m0 Kpalwel Mepe, ciaOoe pemeHnve *. Kak noka3ana K. C. Mopa- 
Her, (72), 9TO pellieHHe ABJIAeTCH CMHCTBeHHBIM pe- 
rere B COOCTBEHHOM CMBICJI€ CJIOBa, CCIM OHO AB- 
MACTCH CTPOrHM pellleHHeM (C HEKOTOPbIMH jO6aBou- 
bIMn YCJIOBHAMM B OCOOBIX TOUKAX). 

OjHako MbI BHJeIH, YTO Halle pelleHve 


® = M) + 8Q, + du’ (8, 13 €) (13) 


rOJep2KUT HeOMpeseJIeHHbIN MaJIbId NapaMeTp és. 
OcTaHoBYMcA eule BKpaTue Ha 3ayaue OOTeKaHuA 

;aqkoro Npoduia Cc OTCOeMMHeEHHOH yapHOH BOJIHOM, ~ 

KauecTBeHHO OuIM3KOli K 3aqjaue, paCCMOTpeHHOH BBpILLe. 

i pu dopMyIMpoBke 3STOH KpaeBOH 3afayu B IJOCKOCTH 

fojlorpadba BCe u3MeHeHHe 10 cpaBHeHutO C Mpesbisy- 

eH 3ayjaueH 3akIO“aeTCA B TOM, YTO BMeCTO XapakTepa OCOOeHHOCTH B 

Hayane KOOpyuHaT MuocKkocTu (6, y) Hy2XHO 3aqaTb yclOBMa Ha royorpae 

rOJIOBHOH BOVJIHBI. 

[ja ucxoqHoro TeyeHHa c cbyHkuuelt ToKa }, uMeem (cM. (1%)): 


do, = = ctg 1 do, (14) 


t 
{ 
I 
| 
I 
I 
| 
| 
{ 
| 
| 


NIN 
SIS 


Puc. 1 


rue Y— MecTHbIli yroJI HakJOHa TOJOBHOH BOJHbI HW 6o9— IVIOTHOCTb B HaGe- 
raiouem noToke. Jia BapvalluH MpeocOpasoBaHHOH (byHKIWMM TOKa Sw HMeeM 


dbp = —* ctg + ddd, (15) 

re rs 
ee (16) 
bp = *2 boy 4 Ne 7 8a dd — 3 boy do) (17) 


| Kpaepoe yciopve (15) aBaaeTcd OTHOCHTebHO d0 AuepeHiMa/bHbIM 
HcooTHOWMeHHeM BTOporo NopayKa. IlosTomy cu1eqyeT O%RKULaTb, YTO pellenne 
3aBUCHT OT ABYX MapaMerpos. Pemenve 3aqauH MOrJio Obl OKa3aTbCA eAMH- 


co at J 
* B oTHX  peleHHAX BeMYHHbI, COOTBETCTBYIOUIMe MpOH3BOJHbIM 8Wo, do. » JIOJIKHbI 


\npwuagiexaTb K HekoTOpOMy 3ajaHHoMy O6o6uleHHOMy THAbOepToBy Mpocrpaucrsy. 
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CTBEHHBbIM, eCJIH Tpe6oBaHHe 


lim ee = 00 (18) 


B TOUKAX Tepeceuenua sun Ly, CO 3BYKOBOM JIMHMel MpHBesO Obl K JBYM 
HETOXKJECTBEHHBIM H H€3aBHCHMbIM YpaBHeHHAM JIA OMpewesieHHA YKa3aHHbIx 
mapaMeTpos *. STO BO3MO2KHO, NocKouIbKy U3 (9), (18) BbITeKaeT 


f 2 d 
Tee eee aa (e win), (19) 


w—>a* 00 w>a* 90 


re MoJHad MpOH3BoyHaA B MpaBoli yacTH GepeTcA BAOMb MHHU Lp. 

Ecau ycnosue (18) 3amMeHuTb Oovlee 2KecTKHM ycsIoBHeM (18a), TpeOy1ouluM 
OFpaHHYeHHOCTH M HeIPepbIBHOCTH BCeX BTOPbIX MPOHSBOLHbIX (PYHKUMU 6@ 
B OKPeCTHOCTH YKa3aHHbIX TO¥eK, TO B HHX cBepx (19) NosyauM ypaBHeHHe 


0230 O20 (dw 2 d% fs 
| — f 
a2 Ow? Gan =m ae wen). (19a), 


) 
Ho B calyuae OOTeKaHHA TulaqKOrO MpopHJIA CO CKOPOCTbIO 3ByKa B HallleM 
pacnops>KeHHH HMeeTCA TOJIbKO OMHH Napamerp &. IlostTomy yKa3aHHble Ba ypaB- 
H€HHA MOFJIM Obl ObITb BbIMOJIHeCHbI He MPH JOOOM yrvie aTaKH (HalpHMep, VIA 
CHMMeTPHUHOFO MpodpuiA MpH HyJIeBOM yrvie aTaKH, HO He MIPH MaJIbIX yrwlax 
aTaKH, OTJIMYHBIX OT HYJIA). 
B reopun consia JlaBasia HY2KHO ObwWIO Obl BbIMOJIHHTb YCOBHA (18) He TONb-| 
KO B TOUKAaX MepeceyeHuA 3BYKOBOM JMHMM C rosorpataMH CTeHOK HeBapbH- 
POBaHHOroO coma, HO MH B IeHTpe TeEYeHHA, T. €. MbI HMCJIM Obl 3 ypaBHeHHA, B TO 
BD€MA Kak B 3TOM CJlyuae B HallleM pacnOpsAXKeHHH TObKO 2 MapameTpa (pacxoy 
HW YrOJl HAKJOHA CKOPOCTH B WeHTpe TeYeHHA). ITO OsHayao Obl, YTO TpaHc3By-. 
KOBOe CTallMOHapHoe M OesyfapHoe TeyeHHe He BCera BOSMOXKHO, HO, MO-BH- 
JIMMOMY, ABJIA€TCA CMHCTBEHHBIM B TeX CJly4¥aAX, KOra OHO BO3MOXKHO, HallpHu- 
Mep, B CJly¥ae CHMMeTPHYHOrO cola. 


} 


Ka6apaquHo-BaskapcKuit Iloctynusio 


rocyapCTBeHHBIH YyHHBepCcHTeT 24 XII 1959 | 
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* oe 
B npH6auxeHHOH Teopuu O. M. BenouepKoscKoro (7) eqMHCTBeHHOCTh nNeuIeHH A NOJYy- 
yaeTca OlarofapxA YCOBHAM HM@CHHO B 93THX TOUKaX. 
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Woxraaygp Ankagemun nayx CCCP 
1960. Tom 132, N 4 


PHSHKA 


Akagemux AH AsepoCCP X. H. AMAPXAHOB, P. H. BAUIMPOB u FO. 9. 3AKHEB 


rAJIBBAHOMATHHTHBIE ABJIEHHA B n-InSb B AMIMYJIBCHbIX 
-MATHUTHBIX MOJIAX 


Kaaccwueckad TeopHaA aABJeHUI mepeHoca (1), ocHOBAaHHad Ha KHHeETHYeCKOM 
ypaBHenuu BovwpiMana, B Ciyuae CHJIbHBIX MarHUTHBIX Mose MpHBO_UT 
< CJIERYIOULMM COOTHOIWWeHHAM JVI TaJIbBaHOMAarHUTHbIX KOappHIHeHTOB: 


BAGH eg. APG 


vile R—kouctanta Xova; Nn — KOHMeHTpallud HOCHTeJIe; e — 9JIeMeHTapHbIli 
‘ A 

‘apa; C—CKOPOCTb cBeTa; 7 _|. — MonepeuHoe MarHeTOCOnpOTHBJIeHHe; 
0 


\ 

“ || — MpooubHOe MarHeToconporuBuienHe; B — MocTOAHHaA, KOTOpaa ompe- 
im’) 

IeHeTCA MeXaHH3MOM paccesHHA HOCHTeJeH. OTH COpMyJIbI BbIBeeHDI 


B MIpeAMO0%xXeHHM YHMNOJAPHOrO MOJyMpoOBoAHHKa co cibepHyecKMMH H309HEp- 
PeTHYCCKHMH MOBePXHOCTAMH. 
| OjHako KJlacchuecKkand TeOpHA raJbBaHOMAFHUTHbIX ABJICHHH He YUMTHIBaeT 
BaHTOBOrO XapakTepa JBY2KeHHA SJIEKTpOHAa B MarHuTHoM Move. LIlostomy 
Iph hwy s>RT U wotS>1 ksaccuyecKoe paccmMoTpeHve HejeHCTBUTeJIbHO 
§BCeCTBHe KBAHTOBaHHA Z9HEPreTHYeCKOTO CIieKTpa HOCHTeIeH B MarHHTHOM 
Nose (32ecb h = h/ 2x; h —noctosuuaa I]nauKa; k — noctosnHas Bowpymana; 
-—BPeMA peJlaKCallMu HOCHTeeH; W) = eH /m*c— UMKJOTPOHHaA acTOoTa; 
nn” — adcdekTHBHaa Macca HocuTeia; H — MarHuTHoe Movie). YueT KBAaHTOBAHHA 
paexrponiix OpOUT B MarHUTHOM Movie H3MeHACT KMHETHKY TaJIbBaHOMArHUTHbIX 
WBIeHHH (2—>) H NpHBOAUT K pe3yJIbTaTaM, CYULeCCTBCHHO OTJIMYHbIM OT pe3yVIb- 
TaTOB KJlaccHuecKoH TeopHuw. B cBxa3M Cc 9THM MIpefcTaB/deT MHTepec MpoBecTH 
/KCIEPHMEHTAaJIbHYIO MpOBePKY BbIBOJOB KBaHTOBOH TeOpHH LaJibBaHOMAaTHUT- 
IbIX SABJICHHH. ; 
KBaHToBble 9peKTH! B _MOJIyMPpOBOAHUKaX, Tak 2K KaK HM B MeTaJlJlaX, MOryT 
/DbITh OCOOCHHO 3HAUHTEJIbHBI IPH HH3KHX TemMnepaTypax. Ho B CHJIbHBIX Mar- 
HUTHBIX MOJIAX, CO3,aBaeMbIX MMIYJIbCHOH TEXHHKOH, B HEKOTOPbIX NOJYMPOBO- 
lukax Tuna n-InSb KBaHToBble spPeKTbI MOFyT MPOABMATLCA axe IPH KOMHAT- 
HbIX TeMMepaTypaxX MH JOMHMHMPOBAaTb IPH TeMMepaType %UAKOFO as0Ta, 
| TasibBaHOMarHUHTHble ABJICHHA B MOJYMPOBOJHHKAaX B MMMYJIbCHbIX MarHUT- 
MIbIX TIOJIAX Maso usyyeHbI. TepMaHuli uccmeqoBaica DakUOBbIM M SaBayCKHM 
6)’ Pyptom u Banexom (”). IlomepeuHoe marueroconporuBuienne B -InSb B mar- 
MTHBIX TOIX NO 100 Kraycc u3smepsaau Byut u Jltorn (8)*. 
| Hwxe coo6ujaorTcd pe3yJIbTaTbl SKCHePpHMEHTAIbHBIX HCCeEOBaHUH adpekta 
iXoua MOMepeuHOrO HM MpOOMbHOrO MAFHeETOCONPOTHBJeCHHA, MPOBeACHHbIX Ha 
5 o6pasilax aHTHMOHHa HHAMA 9JIEKTPOHHOFO THMAa B HMMYJIBCHbIX MarHHTHBIX 
MOJIAX Hanps2xKeHHOCTHIO Ao 900 Kraycc. Bpiia mpoMepena 3aBucHMOCT adpex- 
TOB KaK OT M@rHHTHOTO MOJIA, TAK HM OT TeMMepaTYPHI. 


* Tloce Toro Kak HacTosmad pa6oTa Obla MOATOTOBMeHA K WevaTH, Mbl MOJYUMJIM BO3MOX - 
HOCTb O3HAKOMUTbCA C padoTol (°), B KOTOPOH UCCAeOBAaHO MpOMOMbHOe MarHeTOCONPOTHBJEHHE 
B MHTepBase TemMnepatyp 3,9 — 78° K B MarHuTHBIXx moAx No 160 Kraycc. 
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OOpasibl AIK UCCeOBaHHA BbIPesauch U3 cAuTKa InSb, ownMeHHOrO MHO- 
rOKpaTHOM 30HHOM NepeKpHCTaIMsaluen, B HalpaBJIeHHH, nepnen.uKy.1ApHOM 
JIBYKeHMIO 30HbI. Pasmeppl OOpasnos Obiwiu: | X 1 X 5 MM*, mpH u3MepeHuAX 
B nOwatx Bole 400 Kraycc OOpasiibl m0 JVIMHe ykopauHBaucb Jo 3,5 MM. Bee 
OOpaslbl MpoBepAHCb Ha OMHOpoAHOcTh. IloTeHWHaJIbHbIe HW TOKOBbIe S/IEKTPO- 
Jbl MOMMAMBAIHCh K OOpasily YAMCTbIM HHAHeM JIHOO NPHBapMBaJNCh paspsAOM 
KOHJICHCaTOPHOH OaTapeH; B mocjleqHe | 
cilyyae IA 30HQOB  HCTIONb3OBaIaCk 
TWwIlaTHHOBawx MpOBOJIOKa jMaMeTpOM 
0,03 mm. B o60ux cJlyuaax BBINpsaMe- 
HUe OTCYTCTBOBaO. Bpiio Takxe ycTa- 
HOBJICHO, UTO Pe3YJIbTATbI He 3aBHCAT 
OT MJIOTHOCTH TOKA, NpoOxosAMero yepes 
o6pasen, BuIOTh 0 j = 10 a/cm?. 

O6pa3ell B MarHHTHOM T10/le OpHeH- 
THPOBaJICA. CMe€WHaJIbHbIM OTCUCTHBIN 
yctpolicrpomM. IIpH u3mMepeHHAX mpos 
JOJIbHOrO MarHeTOCONPOTHBJIeHHA OOpa- 

-  3@IL yCTaHaBJIMBaJICA OObIYHO B TaKON 

200, $0 600 AW keayee §=9 IOOXKEHWM, MPH KOTOPOM apex 
Puc. 1. SasucuMocTb momepeuHoro (a) Xovia Obit pape Hysi0. TloneperHoe 
mpoyoubuoro (6) MarHetoconporuBaenua or MATHETOCOMPOTHBJIEHHe H3MEP AOC IPH 
HalmpAKeHHOCTH MarHHTHOTO moma Aa MOOKCHUAX oOpas3ila, KOTOPBIM CO- 
oOpasyoB n- uM p-InSb. OTBeETCTBOBaJIa M@aKCHMaJIbHaa BeIHUH- 

Ha noua Xoa. B HacTosuen padoTe 

MMIYJIbCHbIC MarHHUTHbIe TOA MOJyuaIMCb HU H3MePAJIHCb TaK Ke, KaK UH B 
jpyrux padotax ('°"'%), HeoquopoquocTb novia B OObeMe, Tye HaxOQMICA 
o6pasen, mph H yo 400 xraycc komeO6asacb B mpegemtax fo 1%, mpH 6onee 
BbICOKHX IOJIAX HEOMHOPOMHOCTh MarHUTHOrFO NOMA coctaBAIa 3%. | 

CreneHb YHCTOTHI MCCJIEAOBaHHbIX OOPa3llOB XapaKkTepH3yeTCA TAaKHMHU JlaH- 
HbIMM: mpu T =77° K B InSb Nel n=6 -10!® cm-3, B InSb Ne 2 n =1,0-10!%cm-3, 
B lnSb..Neo? = LOLCM 7." Balosb 
Ne 4n = 101? cm? uB InSb Nod J ° 2 

as gue 6 cm Taya c 
it =-107° CMe. 150 

KoOHUeHTpaluA HOCHTeIeH OM- 
peqelaach m0 H3MepeHHAM 23cp- 


(pexta XoOJJla B NOCTOAHHOM Mar- 
HUTHOM ole mph H = 5000 raycc. & 
Bed A3MepeHsl: B OOpa3itax InSb ey 


NoNe 1, 2, 3,4 —s3aBucumocTb 100 200—« 00S 400—s«SQ—(its«iO HY 


100 


MOMePpeCYHOrO MarHeTOCOMNPpOTHBJIe- H 

HHA OT HaUpA2KCHHOCTH MarHHuT- 

HOTO OWI (puc. 1), B InSb No 1 — Puc. 2. S3aBucHMocTb KOHCTaHTb! Xomna oT 
HallpAXKCHHOCTH MarHuTHOrO Moa AA oOpasia 

MpOJOJIbHOe Mal HEeTOCONPOTHB- InSb Ne 4 i 


JIGHHe TIpH pa3JIMUHbIX MarHUT- 
HbIX NOIAX (puc. 1), BInSb Ne 4 — 
3aBHCHMOCTb KOHCTAaHTbI XOJIa OT MArHUTHOrO Nova (puc. 2). OTH usMepeHUA 
mpopogquiuch mpu T = 77°K. Kpome toro 6biia u3mMepeHa TemmepaTypHas 
3aBHCHMOCTb NomepeyHoro MarHeToconpoTuBseHua B InSb Ne 2 u npoyzoubHore 
B InSb Ne 1 npu H = 340 xraycc (puc. 3). 

H3 mpMBo_MMbIX rpacHKoB culeLyeT, YTO MPOOMbHOe MAarHeTOCONPOTHB.e- 
Hue B InSb NN | 3HauHTebHO M BOSpaCTaeT JMHEMHO C NOBbILICHHeM MarHHT- 
HOFO MOJIA. SaBMCHMOCTh MOMepeyYHOrO MarHETOCONPOTHBJeHHA OT HanpsAxKeH- 


HOCTH MarHuTHOTO OA Waa OOpa3zy0oB InSb NN 1 xu 2 ah A BO BCeN 
0 


MHTepBa Jie HCCJeAOBAHHbIX NOeH MU ANA OOpa3uoB InSb NON 3u 4 - | ~ 
0 


mpu H > 250 xraycc. Koncranta Xonna B oOpasue Ne 4 Taxxe Obicrpo pa 
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reT c yBeuueHHem H wu auub npua H > 400 kraycc HauMHaer CTpeMUTECA 
‘HacbileHnt0. B o6pasue InSb No 5 B npegenax uyBcTBUTeIbHOCTH Hauleli 
<eMbI He ObIJO OOHAPY2KeCHO H3MeCHEHHA COMPOTHBJCHHA Kak B TOMepeyHOM, 
AK WM B MpOOJIbHOM MarHHTHOM MOJAX. 

OTH Pe3yJIbTATbI COBEPLICHHO HEOObACHUMBI C TOUKM 3PeCHHA KMACCHYeCKO 
|POPHM TaJIbBaHOMArHHTHbIX ABJeHHH. Kak culenyet 43 PopMyu (1), nocTosH- 
an XOJJa H MOMNepeyHoe MarHeTOCOMpOTHBJeHHe HE JOJOKHbI 3aBUCeTh OT BeC- 
WAUHHbI MArHHTHOrO NMOJIA, a MPOMOMbHOe MArHeTOCOMPOTHBJeHHe ILIA H30- 
DONHOrO NOJYNpOBOAHHKa, KaKMM, M0-BAHMOMY, aBsaetca n-InSb ('*), qo.t- 
‘HO OTCYTCTBOBATD, 


\ 


Ap 

OueBHHO, UTO NOJYYeHHbIe 3ABUCHMOCTH =. ot H u R ot H cBa3aubl C KBaH- 
0 

)BLIM XAPAKTePOM JBUXKEHHA BICKTPOHA B MAaFHHTHOM Movie. STO MOATBeEpPxK- 


AeTCA TEM, UTO AIA OOpa3sua InSb Nel mnpu 
*K wu npu H>100 xraycc «kBaHTOBbIe» yc- 
OBA BLINOHAIOTCA TAK: ho/kRT >13 nw,t >60. 
JI HeBbIPOXKCHHOrO 3JIEKTPOHHOrO ra3a 
3) kBanToBom mpegese Aprepecom (7, °) BBIBe- 
PHBI CJlelyIoulHe (pOpMy JBI: 


Pay 2 (ho, Ix {y) 
Galt 2 Ae) daa 
I? (vy) - T? 5 SS Pigs 
Po 1)+5M) 0 00S 
| 


if a No, M,,— KOHIEHTpallMA HOCHTETeH O6€3 pyc, 3. 3azucumocrs TonepeuKo- 


iO UW pH HasIMUMH MarHuTHOTO MOA Cco- Oo (a2) H MpofombHoro (6) Marue- 


I . TOCONMPOTHBJICHHA OT TEMMepaTyPbI 
BeTCTBeCHHO, Pry COI! POTHBJICHHE B Mar aA o6pasyoB THbSet Neos? aa 


THOM owe; InbS No 1 


[ee) (ee) 


—t dt wy 1/2 —t fle dt es 
Bi) = 5,\ 5 ; 1,=(4) \ raises 5 1 = Va lkT to (RT) / 272. 
0 0 


_ Kak sBuguo u3 puc. 1, marHeToconpotuBsieHHe B InSb NeNe 1 u 2 3aBucuT 
ot H Tak, Kak 93TO cueqyeT u3 (2), NpHuemM MoMepeyHoe MaLHeTOCOMpOTHBAJe- 
(We Ha MOpsoK Goble, YeEM MpOMObHOe, YTO yKa3blBaeT Ha C(PepH4HOCTb 
pHepreTHueckHxX NoBepxHocteH B n-InSb. 


A 
Jina oOpacnenus u3menenun — = c H B InSb Ne 4 caenyer yuecrh, To 


0 
KOHIEHTPallA 9JIEKTPOHOB B 9TOM COpasle mp (0 ied Seas INULIN pe at Ae 
MOpasell pH STOH TeMNepaType ABMAeTCA BbIPOXKTeHHbIM. B 9ToM cyyae 
KBaHTOBaHHWe CYILECTBEHHO JIMIb MPH AM, > Eo, rae Ey —rpanvunan 2Heprua 
Pepmu. Tlockompky npv Bbipoxyenuu Ey >kT (gaa InSb Ne4 Eo = 8k7T), 


Ho MaPHUTHble MOA, MpH KOTOPbIX CYUECTBEHHO KBaHTOBaHHe, OJI2KHbI ObIT 
A g 

bomee BEIcCoKHMH. Jlua InSb Ne 4 npn H > 300 xraycc cn Jai be AO ae 
0 


ipeicKasbipaeT Teopus (5) Aa BbIpowJeHHoro cilyyan. AHamorH4Hoe ABJIeHHe 
Hmeet Mecto u B InSb Ne3. To mepe ysemmuenua Fo AA BbINOHeEHHA 
/CNOBUA hwy > E, Tpe6y1oTcA Oovlee BLICOKHe NoA. OTcyTCTBHe NoMepeyHoro 
MpOOMbHOrO MaFHeTOCONPOTHBIeHHA Y CHJbHO BbIPOKMCHHOrO COpasita 
inSb No 5 oObacHsetca TeM, YTO KBaHTOBOe ycJoBue hw, /ES>1 ne Bpmou- 
haetca. Takum O6pa30M, JIA 3TOrO OOpasia OCYLeCTBIAeTCA Ksaccnueckul 
wyuaii, MW MarHeTOCOMpOTHBJeHHe JON2KHO ObITh paBHO Hy.IiO. 

Tloctosauuan Xosia guia oOpasua InSb Ne 4 Opicrpo Bo3pactraeT c pocTom 
mo 400 xraycc, a 3aTeM CTpeMHTCA K HaCbIIeHutO (pic. 2). Teoperuueckne 
bacuerni (3) MpHBOLAT TOLKO K pocTy nocToAHHOH Xosa c yBennuennem /7, 
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| 


KpuBaa TeMMepaTypHOM 3aBHCHMOCTH ot naa o6pa3ua InSb Ne 2 (puc. 3 
OHMKAeTCA C POCTOM TeMMepaTypbl MeHee KpYyTO, YeM CJlefqyeT U3 TEOPHU (°) 


B uHTepBase 77 — 200° K A [~T~".  Tpozombuoe  MarHeTocomporHE 
0 


JI@Hve oF || 43MeHseTca ee ca6ee Wo 250°K, a 3aTeM pe3kO yMeHbIlaeTca 
Dace aera Mex LY aa HM 9KCIIepHMeHTOM, KOTOpbie HaOJOMa1oTe, 
quia 3aBucumocteh R ot H u PP or T, MO-BHJUMOMY, CBA3aHbI C TEM o6cT¢ 


ATEJIbCTBOM, UTO B OOIaCTH 77—200° K jelicrBy!oT [Ba MexaHH3Ma pacceAHHA— 
PelleTOUHbI HW MOHHBIN, TeOpHA %Ke paspaOoTaHa TOMbKO ANA Cly4aAt, KOTY 
J@HCTBYeT JIHIb Me€XaHH3M pacceAHHA. 

IIpupeyeHHble B HacTOAUel padoTe 3aBHCHMOCTH [aJibBaHOMarHUTHB) 
adtekToB, OT MarHHTHOTO NOJIA HadMOMaMCb HAMM Tak2Ke Ha Apyrux Bell 
cTBaX, B UaCTHOCTH Ha S/IeKTPOHHBIX OOpa3uax HgTe u InAs. 

B 3aks10ueHHe aBTOPbl CUHTAIOT CBOHM MPHATHHIM JOJITOM BbIPasHTb 6u1aro 
gqapHoctp H. b. Bpangary 3a yuacrue B OOcyxXeHHM pe3y/bTAaTOB. 
JlarectancKkuh duauan Ilocrynuso | 
Akayemuu HayK CCCP 4 III 1960 
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PHSHKA 


Useu-Koppecnonzent AH CCCP C. B. BOHCOBCKUHH, A. A. BEPJbIWEB, 
tO. A. H3KOMOB, Bb. B. KAPHEHKO u FO. A. MOJIAK 


Ob OBMEHHOM B3AHMORENMCTBHY BHYTPEHHMX VW BHELIHHX 
QJIEKTPOHOB B TIEPEXOMHbIX METAJIJIAX 


|. OQleKTPpOHHBIM SHEpreTHyecKHH CNeKTP MeTaJJIMYeCKUX KPHCTAMOB, M0- 
POCHHBIX C ydaCTHeM SJIEMCHTOB MepeXOAHbIX HW PeAKOSEME/IbHbIX Tpynn, 06- 
ajlaeT CielMPHYeCKHMU OCOGeHHOCTAMH MO CpaBHeHHIO C KPHCTaJaMu 3/IeMeH- 
DB TIaBHbIX rpynn (WemOUNbIe Metab, Cu, Zn, Al u gzp.). Stu oco6ennocrTu 
IPH yCNOBJCHbI HaJIMYHeM CIHHOBO HeHACHILCHHBIX HeJOCTPOeHHbIX d- us f-cu10- 


iM CO CJlaObIM (MayJIM€BCKMM) NlapaMarHeTH3MOM, MIOABJIA€TCH CNHHOBAA BETBb, 
TBETCTBCHHAA 3a (eppo- HH aHTHdeppomarHerusM (1). B peabHbIx KpuCTas- 

ax o0€ BeTBH NPHHaiexkaT BCeH CHCTeMe 3JIEKTPOHOB B IeIOM. OWHaKO Halu 
ABCJCHHA O MOBECHHH STO CHCTEMbI NOKa HEMOCTATOUHBI, H MOSTOMY MPHxXo- 
Murca momp30pataca NIpHOMXKEHHOH MOJyPeHOMEHOJIOrHYeCKOH TPaKTOBKOil. 
{opoKynuocre ONBITHBIX CBEQCHHH O NepeXOMHbIX MeTaJJIax (PeCHTTeHOCTPyKTyp- 
1; | 

J 


iO 
! 


bie, HeEHTPpOHOrpaduyeckHe, MArHHTHBIle H T. J.) MO3BOJIA€T CUUTATb, UTO B STUX 
HseljecTBax 9JIEKTPOHHY!0 MVIOTHOCTbh MOXKHO pa3sOHTb Ha TPM yaCTH: Ha yacTD, 
lOKaJIM38OBaHHy10 Y Afep, OOpasyloulyio C HAMM MOHHYIO pellleTKy KPHCTasia; 
Bia uacTb , WeOKaJIM30BaHHYIO, COCTOALLYIO H3 ObIBLIMX BaJICHTHbIX 3JIEKTPOHOB 

hTOMOB, H, HAKOHEL, Ha MpOMeXKYTOYHYIO YaCTb, B OCHOBHOM MPOMCxO,ALLy1o 
DT 9JIEKTPOHOB: H€JOCTPOCHHBIX COB ATOMHOH OOOJIOUKH, KOJIJICKTHBU3Hpyio- 
HXCA B KPHCTaJJe JIMIIb YaCTHUHO. 

C neppo uacTbio CBxA3aHa HeJIOKAIM30BaHHaA CKaJApHaA IMJIOTHOCTb 
Bapsfa p(r), a CMMHOBaA (BEKTOpHas) MVIOTHOCTS S (r) ONMCbIBaeT IpakTH4uecKH 
WIOKAJIM3OBaHHYIO MpoOMexyTOUHyIO uacTb. KomeOaHua 9THX MOTHOCTeH ui 
bnpeess0T YNOMAHYTbIe BeTBH 3JICKTPOHHOTO cMeKTpa. Takoe pa3yemeHve 
cmpaBelIuBo B NepBOM IpHOM2xKeHHu. CnbHble B3aHMOJeHCTBHA Mex,y 
MIJIOTHOCTAMH CYILECTBEHHO HCKaKaloT (PePMHEBCKYIO BETBb HM JIMMWAIOT TOUHOM 
WloKaNIM3auMH CMHHOBy!O. OgHaKO ¥H3 OMbITa H3BeCTHO, 4TO 9HEpreTHYecKHuH 
Ilapamerp HaH6oylee CHJIbHOrO W3 STHX B3aMMOJelicTBuH (3/IeKTpocTaTuYecKOroO 
is — d-oOmenHa) J, ~ 10°44 — 10°71 apr, torga Kak SHeprua Pepmu JeMOKaH30- © 
iBaHHOM cuctembpl €~ 10722 — 1074 apr. Tlostomy J, /& MoxeT Cly2KHTb MaJIbIM 
Oespa3MepHbIM MapaMeTpOM, HCMOb3yA KOTOPbIM TaMHJIbTOHHaH CHCTeMbI 
IMO2KHO MpeycTrapuTb B Bue H = H;+ Ha+ Hsa, rye Hs OTHOCHTCH K JesO- 
IKaIM30BaHHOM CHCTeMe 3JIEKTPOHOB MpoBoyuMoctTH (S-d/IeKTpOHbI), Hg —k 
icnuH-cucteme {d-31eKTpOHb!) H Hsq—omnepaTop s—d-oOmeHHOoro B3auMozel- 
IcTBHS. Ecam orpanuunTbea O6slacTbiO Hu38KHX Temmepatyp (7 < 6/4, rye 
(0— touxa Kiopn), To B Hg u Hsq MOXKHO TepeliTH OT CIMHOBbIX OMepaTOpoR 
\K O03e-onepaTopaM BTOpwyHOTO KBaHTOBaHHA 0). Torfa B npeHeOpexkennn 
| PeIATHBUCTCKMMH B3aMMOJeHCTBHAMM TamuJIbTOHHaH H mpvimeT Buy * 


! /, 
=>) eh Oe Ore + Dh er bth +(F) >) J (hike) [ape 0% Fada c4y0a] “7 
| ko a 


ky—ko+A=0 
1 + 
eigen  F Gaka) OF, ba, [iy —) Beat) — Gch Ae]; (1) 
ko— ky +2 = 


* TamuMabToHHaH (1) Beppe momyueH B pa6oTe (?) H B pasMHUHBIX MOANPUKaUNAX 
IipHMeHavica aBTopamn (%,4). 
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N—uneno y3n0B B peuerke; k u g — KBM3HMMMYJIbCbI (pepMH- H O03e-YacTHD 
V30JIMPOBaHHEIX CHCTeM S- H d-3/IeEKTPOHOB ¢ = ++ */, — CIHHOBOe KBaHTOBOE 
UNCIO CePMH-GACTHILbI; Ago — PepMH-ONepaTOpbl BTOpHuHOTO KBaHTOBAaHHA, 
¢—cymMapuplit cnmn d-o6onouku B suHepruio depMH-yacTHIL & BKJIOUCE 


YeH, OMMCbIBAIOULMi UX 1OAMarHMyeHHe BakKyyMOM cucTeMbl d-3s1eKTpoHos (7,*): 
eo, = Ep; e, = E,—2sJ (RR) ey =e, (2) 


E, — oOblidan TpaHCJIAWHOHHaA SHEPrus S-dJIeKTPOHA. 

2. B panuux pa6orax mo s — d-mogesu (?,°) HeaMaroHasbHble awienbl B (1) 
(onepatop Hq) pacCcMaTpuBaJIHcb Kak IPMYHHa MepeXOLOB MeK]ly HyJIeBbIMH 
ypoBHaMu cuctempl. B HacTosllel padore MbI CTaBUM Ooulee OOULyI0 3aaty— 
BbBIACHHTb BJIMAHHe 9THX WICHOB Ha FeHe3HcC OOMeHHOM CBA3H B CHCTeEME 
d-3.1e€KTPOHOB, T. €. Ha CMeKTp STO CHCTeMbI H Ha CIeKTp S-9/leKTpoHOB. Brep= 
BbIe MbICJIb O BulHAHUM S — d-oOMeHa Ha reHesuc d — d-cBa3u BbICKasaHa SH- 
Hepom (°), Tlo3xe Kacyst (*) nau MaKpockomuueckyo TpakTOBKy ujlen SHHE- 
pa. HeckowbKo HHYIO (OPMYJIMpOBKy MpeAIOKHM WBoe H3 Hac (°) MW MOKa3sa-, 
JIM, UTO B paccy#AeHuaA Kacy BKpasacb oumMOKa *. Ham mpegcraBlaetca We- 
JIeCOO6Ppa3HbIM IIPHMeHHTb WIA HCCJICNOBAHHA CBOMCTB CHCTeMbI 3JIeKTPOHOB 
MmepeXOMHOrO MeTaJJa M€TOL 3aMa3LbIBAIOWMX HW ONepe*KaloUulMX CTATHCTHUE- 
cKux (pyHKuuli [puna, passutpiit H. H. Boromo6ospnim u C. B, Ts60MKo- 
BoM) 

IIpexne Bcero HeOOXOAMMO BHIUHCJIUTS CPYHKUMH pacipekemenuaA Oo3e- A 
(pPepMH-YaCcTHL UCCJIeELYeEMOH CHCTeMBI: | 


a # 
iH Xb;, DID, WN KOA Dios (3) 


rie <...> — CHMBOJI CTaTHCTHYeCKOrO yCpeAHEHHA MO KAaHOHHYECKOMY AHCaMOJIIO 
c¢ ramubToHMaHoM (1). BBogum dbynkunn [puna Aa Oose- u depmu-yacTuM: 


Dy (t —1') = (bx (t) |x (t)>>s Gh = Cate (2) | a(t"), (4) 
rye 0, (t) H Apo (¢) — onepaToppi u3 (1) B rat3eH6eproBcKoM mMmpejcTaBJIeHHH. 
B wenouke 3alenJaouluxca ypaBHeHHl Jia ONpenedeHHa (4) NOABUIAIOTCA 
PpHHOBCKHe (PyYHKWHH BbICOKOTO MopsAyKa: 

Terra (E—t) = (Cae (#) tracy (ALK (EDs - ». (5) 
Ucnos3ya Masblt napametp J, /€, MOX%KHO BBeCTH IpHOMxKeHHe TuMA 


+ +f = ae 
{CD24 Bey) Gey) | Ba.>> = Ne, 8 (Ry —Re) (Oa, | 04.995 «- - 
Tora OecKOHeYHYy!0 Wenouky ypaBHeHHii MOXKHO CBeECTH K KOHeEYHOHM CHCTeMe » 


_d ; M/s 
i Dr =8(t—1') + (+A) D+ (F) YI RN Tears 
k 


ae) 
U ae Teen, X a {e, sao Sy sa (ue — 9) (J (k ran, R =a) ale (kR))} ix re a 


2s 


1/5 
+(F-) J(k k—¥) (n_,— ni) Ds, (6) 
i 5G) =8(t—7’) + [ef — Quad (kk) — 8] GE. 


Cucremy (6) peliaem MHTerpabHbIM mMpeoOpa3oBanuem @yppe; sTo paer 
{ © 
Di(E)=s Ea APE); Gy(B)— ee epee 


* OTH paccyxeHHa mpuBeau Kacys K HempaBHabHoMy BbIBOAY, UTO KOCBEHHOe B3aHMMOLe;- 
CTBHE MO2KET MPHBECTH K NOABJIeHHIO aHTHeppoMarHeTH3ma. Ha caMoM jleme OHO BCerma 6aro- 
IpHATCTByeT cbeppoMarHeTH3My (CM. HHx«Ke). 

** Mobi npHsxatenbupr Tly ®y-yo, C. B. TaGanxosy, T. Uuknowy, a taxxe JI. H. 3y- 
OapeBy 3a 06e3HyI0 MIpHcbIAKy MpenpHHTOB Ux pa6or. 
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eg = E ,—s(1— Que) J (kk); w=1—_ Yim (8) 

mn 

4 al 
Ao = 7 Did (RR) (1, — nf); (9) 
k 
2s [J (Rk, RD) |? (ty, — 2) 
PGs = - : 

aE) = Bele Dec Moshe ay Te hae me 


k 


) — OTHOCHTeIbHaxt HaMarHvueHHOcTb d-3IeKTpoHoB. CoracHo (7) dyHKIMu 
H3) BbIMHCIAIOTCA MPH MOMOIMIM CiexTpaJIbHoro MpescTaBeHuA 


Loo Loo 
ee \ (BE) dE; ne = \ Jno (E) dE, 


| hme CHEKTPaJIbHbIe MJIOTHOCTH OMPeeAIOTCA COOTHOMIeCHHAMH (¢ —> 0) 
| D,(E + is) — D) (E — is) = — i (eF/*T — 1) Jy (E), 

Gi (BE + ie) — G3(E ie) = — ie" 4-1) Spc (E). 
Iloab3yacb 9TMM, Haxoyum 


iF ook sh 
ng =|expa—+1] , (11) 
Loo 
th (ea Mey SS eg fT DR sh 


inge P(E) —raapynoe 3HayeHue uHTerpauia (10), a 
%,(E) = Ins SJ (ky R=) [P(me-a— i) B(E — 84 + Epa + 
R 


+ 2s(u¥—l)J(k—h, k—D}. (13) 


B paccMaTpHBaemMoM lpvOjMxeHuH nz? — (bepMu-cbyHKUMM pacmpesejenus 


| S-3JIEKTPOHOB, 9HEPlHA KOTOPHIX H3MeHAeTCA NOA Bo3selcTBHem s — d- 
|CBA3H; M1, — Cynepno3suuusa 603e-Bos6yxJeHHl Cc «pescHaHcHoliy WHTeHCHBHO- 
}CTbIO HM YaCTOTOH 3aTyxaHHA 7, (E), cOBNagatollleH c BbIparKeHHeM, NOJyYeHHbIM 


| Typossm (8). Tp Y,—>0 pesonancHaa (byHKuua E Bp (12) umeer ocrppiit 
MaKCHMyM pH E =e rae 
eS Sa (14) 


/H ee mpu6sMxKeHHO MOXKHO 3aMeHHTb 6-(pyHKuMel. Torga BMecTo (12) nowyyuM 


| OObIUHYIO Oo3eBCKYIO CPYHKUMIO pacnpeyesieHuA C SHEPrvel &. 
3. YpaBuenne (14) npu } = 0 maer 2 KOpHA WIA SHepruH CMMHOBOM BOVJIHDL 


300; Sl = 26(1 +p) lo te 


| TOE ps = sary (1, — n,) — OTHOCHTe/IbHaA HAaMAPHHYeHHOCTh S-3JIeKTPOHOB; 
k ¢ 
1) —tapametp s —d-oOmeHHoH cBx3H, NpHOIMxXeHHO MpHHHMaeMbI MOCTOSH- 
HbIM. Takum O6pa30M, OfHa M3 BeTBell CnekTpa npH =O wMeer HyvieBy1o 
SHeprHlo; BTOpad UMeeT Web NopsyKa J), KaK WM aHaJIOrHUHble BeTBH B dep- 
puTaxX C JBYMA MarHuTHBIMH NOspellieTKaMH. ITH pe3YJbTAaTbl y2Ke NOMyUeHbI 
OHYM u3 Hac (°) H3 pelieHHA ypaBHeHHH JBY2KeHHA HaMarHHYeHHOCTH. 
Paccmorpum peienve (14) mp A= 0. Yuntewas, uto Ex —E_, npn 


UpOW3BO/IbBHOM 3akOHeE JMCMepcHH, HeTpyAHO yOeQuTbCA, gTO &,— 4eTHan 
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dbynkuna 2». Torga fiat BeTBH CIeKTpa 6e3 WleIH MOXKHO HCHOWESOBag 
pellenve B Bue e, —J*. Bumomuaa uprerpupopanve mo F B (9) u (10) 
HaXxOJMM B UpHOJIMKeHHH KBagpaTH4HOrO 3akOHa ANCHepCHH AA (8), 4To 
HECYIICCTBCEHHO Ist Ka¥eCTBeEHHOTO pesyJIbTaTAa, 


A, = 3slgns / 26; ; 
2 #79 
Pi Gi) = pelt: (Ee bE e) EO Oe 
eeu) 2 — 2sIo]? 2sIo — 2AR, h— (J*+ A)? 
fa) = {ea — ZAPAe | 2slq + 2Aky hk — GEA 


BSnecb A=? /2m, a mpeembuble UMMYJILCbI «MpaBbIX» HM WJIECBbIX» S-SJIEKTPO- 


2 ales : 3 
HOB ompeyessiotcs u3 papencrB Ak” — 2s/, = Ak =§ nN; — 4MCMO S-39NeKT 
poHoB Ha atom. OrpaHmuyBasch KBapaTHUHbIM MpHOmMxAeHHeM M0 I) fa 


2 2 
2 if 
nosyuaem, Hcnoulb3yxH cooTHOMeHHe § = 5, (ot ves 


m ie sl? (A? + 3J*2) 

Pa (&) = — Sot oy aaa WEA 

Tloncrapaaa (18) B (14) u (10), okonuaTebHO HaxoquM 

s[? (A® + 3J2) pe 

24n2A2 VEA 

Hacrosmul pacueT MoxKHO 6e3 Tpyfa OOOOLIMTh UM Ha CJIy4aH, Korga B (1). 

He BBOJTCA 603e-OllepaTopbl, a COXpaHAIOTcA OnepaToppl cma. [Ipu 9TOM, | 

I1O-IIpeKHEMY, HAaMHH3I0aA BeTBb CIeKTpa He COJepKUT WleNu, T. e. STOT- 
BbIBO, CIIpaBeWJIMB JIA BCell OOMacTH TeMMepaTyp BIVIOTb Jo 9. 


Bbw mposetanbl BbIMCJIeCHHA HM WIA cCiydad aHTHpeppOMarHuTHOrO: 
MeTajuia. JI HavHH3ilel BeETBH CieKTpa NOuy4eH JIMHeHHbIN 3aKOH UCMepCHH 


€, = J" c adcbeKTHBHbIM OOMEHHBIM HHTerpasioM 


m 3s Ie é VW 2 
ll cs ees (19) 


rye 2 — 4Mcs0 OlMxKAaWIMX CoceyeH B pemeTKe. Beipaxkenna (18) u (19) copna- 
WaioT C AHAaJIOTHUHEIMH C(POPMYJIaMH, NOJIyYeHHbIMH B (*®) APyrHM MeTOJOM. 

4, PesybTaTbl HaCTOAMero pacueTa NO3BOJAIOT CUelaTb OOULMH BbIBOZ, TO 
OOMeHHOe B3aHMOJeHCTBHe MeXKLY BHEWIHAMH H BHYTPCHHHMH 3JIeKTPOHaMH Me= 
PeCXOAHBIX MCTAJJIOB IPHBOAUT K MOABJIECHHIO s*PPeKTHBHOH (KOCBEHHOM) OOMeH= 
HOH CBA3H MexKly BHYTPCHHHMU S/JIeKTpOHaMH. Kak BuyHO H3 (18) u (19), d9T0 
B3aMMOCHCTBUe HOCHT XapakTep dbeppOMarHHTHOH CBA3H M MO3TOMY B OTCYT- 
cTBHe npamoro d — d-oOMeHa BHYTPCHHHX 3JIEKTPOHOB MOXKET MPHBOLUTH TOJIb= 
KO kK (eppomarnerusmy. B WesIOM KOCBEHHOe B3aHMMOJEHCTBHE Yepe3 SIEKTPOHBI 
MPOBOAMMOCTH MPHBOLUT JIMLIb K TepeCHOPMHPOBKe OOMCHHOrO UHTerpasia HU HE 
MCHACT KAYeCTBEHHO CIeCKTP SHEPrH CNMHOBEIX_BOJIH. B uacTHOCTH, B 9TOM CneK= 
Tpe He NOABJIAeTCA 9HEPreTHYeCKOH Le. 

MucrutyT :busuku MeTaJ0B TlocrynHu10) 
Axayemuu uayk CCCP 8 II 1960) 


YpaubeKuit rocyfapCTBeHHBIit yHMBepcuTer 
um. A. M. Toppxoro 


UHMTMPOBAHHAA JIMTEPATYPA 


1C. B. Boucosckuit, KOTO, 16, 981 (1946). 2C. B. Boucospckywit, E. Ay 
Typos, KOTO, 24, 419 (1953). §C. Kittel, E. Abrahams, Rev. Mod. Phys., 
25, 233 (1953); E. Abrahams, Phys. Rev., 98, 387 (1954); A. H. Mitchell, Phys. 
Rev., 105, 439 (1957); K. Yosida, Phys. Rev., 106, 893 (1957); 107, 396 Cos). tel Kees 
Suya, Progr. Theor. Phys., 16, 45 (1956). °C. Zener, Phys. Rev., 81, 440; 82, 403: 
83, 299 (1951). ° A. A. Bepasmes, B.B. Kapneuxo K9TO, 36, 819 (1959). 
"Ho H...B,0.1:05,10-6.0 By» Gr Bad a.6.0m Ko BaeylAH 126; 453.)-(1959) 19 78 Bical! T ye 
pos, Hsp. AH CCCP, cep. gus., 19, 462 (1955). ® 10. A. U3i0omop, us. mer. Hw Me- 
TammoBey., 9, Ne 5 (1950). 
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ce (17): 


gase =| J 4 (18) 
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Jloxxanqn Akagemuu nayr CCCP 
1960. Tom 132, Ni 4 


PH3SHKA 
&. M. FAJIbMEPHH Ta eet 


O YHCJIE 3d-3JIEKTPOHOB NEPEXOMHbIX METAJIJIOB 


(IT pedcmaeneno axademuxom H. K.-Kuxouneim 13 II 1960) - 


@MyuamMenTasbuble ucceqoBaHua Belicca uw Jie Mapxo (?, ”)! nocBanenupe 
€HTPEHOBCKOMY OMpefeIeHHIo YHCJIa 3d-3NeKTPOHOB Ha ATOM NepeXOJHbIX Me- 
ajlJIOB B TBEPJOM COCTOAHHH, NPHBOLAT K BbIBOLY, YTO MEXKLY STHM YNCIOM 
\(QeKTpOHHOM CTpyKTypol) HM KPHCTaIM4eCKOH CTPyKTYPOH MeTaJIJIOB cymect- 
HByeT ryOokas cBa3b. B nOTHOyMaKOBaHHbIx MeTasax Cu, Ni u y-Fe (ky6u- 
lueckas rpaHelleHTpupoBanHaad pewerkKa (KIL)) 
ie Co (rekcaroHaJIbHas MJIOTHOYMaKOBaHHasd pe- 10 
meTKa (II]Y)) 6osbuMHcTBO 93JIeEKTPOHOB BHe 


hoOou10uKH aproHa (coyepxkamel 18 siekTpoHos) | 4 
HMaxonstcs B aTOMHBbIX 3d-COCTOAHMAX; HX CIHHbI S 
jHMeIOT 1Ba HanpaBJlenna (apa MeNbHOe HM aHTH-  §86 
ee eTEHOe); YHCJIO BHEWIHHX 48-3J/IEKTPOHOB <8 
NMaJIO (MCHbINe, 4EM B H3O/JIMpOBaHHOM aTOME). 28 4 
;Hanporus, B a-Fe, Cru V (oObemMHOMeHTpHpo- S& 
jBanHas ‘§ KyOuyeckaa pemerka (OI[K)) mao acy 
HBHYTPCHHHX 3d-9IeKTpOHOB (Ba Mia a-Fe, gy 
JHYb JIA OCTAaNbHBIX MeTaJJOB); UX cnHH S& 0 


HWHMeIOoT OHO HalipaByleHHe; 4HCJIO BHELIHNX 
44c (4s 4 4p)-91eKTPOHOB BeJINKO. 


Puc. 1. CBa3b MexKLY DIEKTPOHHOM CTpyKTypoH (nd) 4 
/ATOMOB MlepeXOAHbIX MeTAJIJIOB B TBEPAOM COCTOAHHMN H UX 
i KpHcTamMyeCKoit CTPpyKTYpoOH WIA 9SeMeHTOB TepBoro 
| JIMHHOTO MepHosa MepHoHyecKoH CHCTeMbI 9/IeEMeHTOB. i) 
| Kpuspie — mo ypaBHennio (1), TOUKM M KpecTHKM — 9KcrIe- 

pumenr (1,2,3) /kpecTHKH — 0 MapaMarHuTHbIM JaHHbIM 


(NA CHbHO pa3sOaBJIeHHbIX TBepAbIX pacTBopos Mn u By 99 29 Bh 25 7G BAEZ 
\ 
| Fe B An} Sc Ti V Cr Mn fe Co Ni Cu 


| Llemb qaHHo paOoTbl NOKasaTb, YTO pacMaTpHBaeMaA CBA38b Mey CTpyK- 
‘TypaMu H MOJIHOe UNCIO Ng ATOMHBIX 3u-9EKTPOHOB MOTYT ObiTb BbIPaxKeHbl cie- 
JYIOWLMM COOTHOLIEHHEM:| 


na = N —{[(Z/2)— or’) + ph, (1) 


| Tye BbIPaxKeH uve B (PUryPHbIX CKOOKAX aeT UMCO HESaHAIbIX MecT B 3d-cOon04N- 
ke aTOMa MepexogHoro MeTasuia B TBepwom coctosHuH, N = 10 (makcuManbHo- 
| BOSMOXKHOE NCO 3d-3eKTPOHOB C ABYMA HanpaBJeHHAMH cmMHOB) Aa KILL 
/u TTY, N=5 (makcuMabHo-Bo3MOxKHOEe UNCJIO' 3d-91EKTPOHOB C OHYM HalpaB- 
jleHuem cmuHos) via OLLK, Z— aTomupiit Homep aJlemenTa. UNCeHHbIM KOSp- 
| bunnertT ony? Bpruncien J[aliconom’ (3), ucceqOBaBLIMM, MOLeIb peppomarne- 
“THKa, ABJIAIOWLYIOCA KyOMUeCKOH pelleTKOM HJCHTMUHIX CIMHOB C H80TpONHOH 
OOMeHHOM CBA3bIO MeKAY GluxKalIUNMH coceyqAMH. Syecb v — reoMerpuyeckHit 
cpakTop " 


ey re oy 3.2 (2) 


guia ripocroro Ky6a (IJK), KTU u OLLK coorBercTBeHHO; 6 — BeKTOp, COCM- 
aV3 a 


HSIOILME aTOM pelleTKH c ero OM2KaMWIMMH COce,AMU ( Oi} ads ae Va 


COOTBETCTBeHHO, rye @— MOCTOAHHAA pellleTKH B A), V — 00beM MIpHMUTHBHOH — 


| 
aueliku (V=a?; a? /4 u a?/2 gaa IK, KI u OILK coorBeTcrBeHHo, 
a? — o6beM 2JeMeCHTapHOH sAueHKH KYOMUeCKON PelleTKH. OLLK moxHO mpeq-— 
CTaBIATD ce6e cocTrosmel u3 jByX BCTaBJIeHHbIX pyr B Apyra Ipocrbix 
KyOuuecKuXx pemerox, a KIL, — us yerpipex). Touvoe BpipaxeHve YMC/eCHHOTO 
Kos(pPPuUneHTa @ HMeeT BUI: 


@ = 25/32 + 3 <cos' > /4, (3) 


re © —yroul MeEKy JBYMA BeKTOpaMu pelleTKH (6, 6’), KOTOPbIe COCAMHAIOT 
6m2Kaiiliue coceyqHve aTOMbI, H <COS*¢@> OOO3Ha¥aeT cCpesHee 3HaYeHHe NO 


Ta6uuua 1 Beem 6 uw 6’; pacueT MOKa3bI- 


Uneao 3d-2eKTpOHOB TepeXOMHbIX MeTAaJIJIOB BaeT, TO ; 


; Tlomuoe uucno 3d-snexrponop = =9) = 33/32; 15/16 u 281/ 288 ? 


| 
Kpucraa- 2 5 B aTOMe MEeTaJIJIa 
Onement (Z) | amueckat | BE y JIA Me peuYHCJICEHHbIX TpeX THIIOB , 
“fy kapeeeee onbir “teio KyOuueckou pemerKu. [pu stom | 
Sl qalicoHoBcKHh = Koaqp(pul.MeHT 
WiMeeT cJlefyioujve 3HaveHHA: 
2 ip 10 | 9,8+40,3() | 10 
Ni 8) Kt g740,30) a5 eta 102:15 Ce ala 
eee ior ice ae ae (*) ee masa I1K, pee u OLLK Coot | 
y-Fe(26) KIL, 6 7 (2) 72 CTBeCHHO. eMUHHA P B COOT-— 
a-Fe (26) | OK 6 12,340,3@)| 2,5 HomeHHH (1) paBHa O aa KI 
a-Fe (26) aa 6 3 (?) ane u TOY wn2 ana OUK. aa 
o an o one : 0,240,40)| 0% TI1Y xosdduunent wx*v? umMeer, 
V (23) | OLLK 3 0 (2) 0 10 HalllIHM BbIUHCJIGHUAM, TaKOe 
TH(22 ry Deh ct (2) 0 Ke 3HaueHHe, UTO u AIA KIL. 


B name padote (*), ucxoaa 

* Co Bcnaape 30% Fe 70% Coc pemetkoii OK. 3 ApyrHx cooOpaxkenui, Hali- 

** Fe Bciape 30% Fe 70% Coc pemetkoi OUK. genpr uucna 14,75 gana KIL 

noDHY nw 13,75" 7a Our 
KOTOpble OM3KU K PaCCMATPHBAeMbIM BbILeC 3HAYCHHAM WalCOHOBCKOTO KO3(p- 
«puunenta (14,7 u 13,7 coorBercTBeHHO). 

B rao. | npuBexenbt WaHHble O ynCaXx 3d-3IeEKTPOHOB, BbIUHMCCHHBIX 0 
mpefiaraeMOMy COOTHOIIeHHIO (1) H ONpeeeHHbIX SKCHeCPHMeHTAJIbHO (?, ?), 
‘CorjiacHe M@KLy 2THMM JaHHbIMH HaM MIpefCTaBAAeTCA yOBJeTBOPUTEIbHbIM 
{cm. puc. 1). U3 puc. 1 Buguo, uro 3d-31eKTPOHBI B ATOMAX TBEPAbIX MeTAJJIOB 
NOABAAIOTCA BepBbIe y Cr (B CBOOOLHbIX aTOMax —y Sc). To o6cTosTebCTBO, 
uTO Ma <O Ana Z< 24 (MoKa3aHo nyHKTHpoM Ha puc. 1), o3HauaeT, 4TO y 
Sc, Ti u V Her 3d-31ekTpoHos. 

Bpuue pH pacuere reoMerpHueckoro (tbakTOpa v M0 COOTHOLIECHHIO (2) aaa 
OLLK yunTpipaivch JIMIb OlmKauMe Cocequ aToma. B 2aHHOM cylyyae, OfHaKO, 
HeEOOXOJHMO YUHTHIBATh TaK%Ke HM CoceseH, CeLyOULHX 3a OuMKalUMMU. Ecru 
NIPHHATb BO BHAMAHHe STO OOCTOATEIBCTBO, TO NOMyUaeTCA elle yuMee coria- 
CHE M@KTY BbIYHCJICHHbIMH H 9KCNEPHMEHTAJIbHbIMH 3HAUCHUAMH,. 

Tlocrynuso 


11 II 1960 
WHTMPOBAHHAA JIMTEPATYPA 
TR. Weiss, J. DeMarco, Rey. Mod. Phys., 30, 59 (1958). 2 R. Wet sam 
W. Marschall, J. Appl. Phys. 30, Suppl. (1959). 3 F. Dyson, Phys. Rev.. 
102, 1217, 1228 (1956). *®. Daabuepun, SKIT, 34, 1000 (1958); 36, 1212 (1959) 
> W. Hume-Rothery, B. R: Coles, Advyanc. Phys. 3) 149 (1954). 
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Jloxxagn Akagemun nayr CCCP 
1960. Tom 132, Ni 4 


PHSHKA 


Axayemuk AH Ys3CCP C. B. CTAPOJYBILEB, JI. M1. XASHHYUEHKO, 
u WH. A. HOMOPS) 


M3MEHEHHE.- YOPYFHX KOHCTAHT KBAPILEBbIX HMTEM 
nO, JEACTBHEM PFAMMA-H3JIY4EHME Co% 


Ksapll — OJMH H3 CaMbIX COBCPIICHHbIX YIPyrHX MaTepHaloB, cOxXpaHsAto- 
uni HeH3MCHHOCTb Pa3MePOB MH MOsyIeH ympyrocTH pH pasHoOoOpasHbIx H3Me- 
/HEHHAX BHeEWHHX ycloBHi. [lostomMy OH (OCOOeCHHO HUTH, MPHTOTOBJIeHHbIe U3 
‘WlaBeHoro MaTepHasla) WIMpOKO NPHMeHsAeTCA B MpeLH3HOHHbIX H3MePHTEJIbHBIX 
mpH6opax. IIpencraBsaer wHTepec NOBeeHHE KBaplla B 30HaX MHTeCHCHBHOTO 
BO3JIeEHCTBUA MpOHHKarollen paqvauun. MccmeqoBaHHA, NOCBALLCHHBIe 3TOMY BO- 
mpocy, HemHorouncaeHub!. M3 pador (") cmeqyer, YTO NJIOTHOCTL M ynpyrue KOH- 
CTAHTHI JlaBJICeHHOrO M KPHCTaM4YeCKOrO KBaplla 34Me€THO H3MeHAIOTCA MIpH 
HHTCHCHBHOM OOJIySeHHH HeHTpOHaMH B peakTope. Ilo JaHHEmM Maiiepa u )Ku- 
roua (?) 403a 7-10'® HeTpoHoB Ha | cM? BbIsbIBaeT yBeMYeHHe MOysaa IOura 
mo 1,42% u yBennueHue MoAyA caBura Jo 0,66%. Samerum, uTO 3TOT a:pPeKT 
| JO CHX IIOP CBASbIBaJICA C JCHCTBHEM HeCHTPOHOB, MOCKOJIbKYy M3 paooT no OGuly- 
“YeHHIO KBaplla PeHTTeHOBCKMMH HU y-Jyuama (?, °) Redamucb BbIBO,bI 06 OT- 
\CyTCTBHH WU3MeHe€HHH c TOuHOCTHIO WO 0,1% npu pose 10° r. 
Ilembio HacTosel paOoTbl ObWIO BbINCHeHHe BIMAHHA y-sTyueH Co®? Ha yn- 
| pyre KOHCTAaHTbI HUTCH U3 MaBIeHOro KBapla Oolee IpeWUH3HOHHBIMH MeTO- 
Jamu. Jia u3syuenua M3MeHeHHH MOsy eH ynpyrocTu Oblla CKOHCTpyHpoBaHa 
cnelvabHad anmapatypa C WCnOsb30BaHHeM MeTOa KPYTHJIbHbIX KOMeOaHHit. 

B oTKauHBaeMOM TIpHOope MOrJIH MOHTHPOBATLCA KBaPLeBble HATH JHaMer- 
pom 80-150 p, BbITHHyTbIe H3 KBaPIeBbIX WITAOMKOB C YTOJIMCHHAMH Ha KOH- 
“Wax, ClyKallMMu JIA 3aKPeNJICHHA CHCTeMbI B 3a2%KHMAX HM JIA NOABeca HHEp- 
| WuoHHOrO rpy3a, CHaO%*KeHHOFO HeOOJIbUIMM UWIJIMOBaHHbIM MJIOCKHM 3epKaJlb- 
| mem. Popma O6pa3ioB HUTeH M CHCTeMa MX KPeMVICHHA UCKJOVaIM TBWKeHHe 
| BO BTYJIKaxX JepxaTeeH, YO BaXKHO JIA yYCTPaHeHHA OWIMOOK OT TpeHHA B NO]- 
| Becax. TOUHAA IeCHTPHPOBKa HMXKHEFO NOABeCAa MPH MOMOM[M YCTaHOBOUHBIX BHH- 
| TOB JaBaJla BOSMOXKHOCTb CTPOrO BOCIPOH3BOAHTb FeOMETPHi0 CHCTEMBI JO H M0- 
| ce o61yueHua. IIpupeyqenne CHCTeMEI B KPYTHJIbHbIC KOMCOAHHA OCYILECTBUIAIOCb 
TPH MOMOULM BHeLIHero BpallalollerocA MarHUTHOrO NOJIA (MPOH3BORMMOrO Ka- 
TyuiKkamu TpexdasHoro 50-nepHosHOro TOKa), B3aMMOAeHCTBYIOWLerO C METAJIJIOM 
| MOBUXKHOH cucTeMbl. BakyyMHbIe HaCOCbI OOeCIeYMBaJIM HE3aBHCHMOCTh NepHofa 
“MW Wekpementa KouleGaHul oT ocTaTOUHOrO JaBseHHA. B pesyIbTaTe OTACIbHbIX 
KOHTPOJIbHbIX OMbITOB ObIIH BbIOPaHbl YCOBUA OPPaHHYeHHA aMMVJIMTYAbI Koue- 
Oannii uw TemnepaTypHOou cTa6uusalHHN mpHoopa. 

Tipumenauiocb Ba MeTOLa BO3MOXKHO TOUHOH pervcTpallHu ACA KOMeOAHUH: 

i. Ha doronmenke wuiefdosoro ociMJorpapa OXHOBPeMeHHO perucTpupo- 
BaHCh HOPMMPYtoulMe CHTHaIbl BPeCMeHH OT YacoB TallIKeHTCKOH acTPOHOMH- 
yecKOH OOCepBaTOPHH UM CHTHaJIbI HYJICBbIX MPOXOKAeEHHH Iya, OTPaxeHHOrO 
OT 3e€pKabla mpHoOopa. 

2. PeructpupoBasocb 4HcsIO KOe6aHH IPH MOMOMIH yCHJIMTebHON uM Mepe- 
CUCTHOH CX€MbI 3a HHTePBaJl BPeMCHH, 3aaHHbIM XPOHOMETPOM. 

OcHOBHBIe pe3yJbTAaThI ObWIH MOJYUYeHbI BTOPbIM MCTOJOM, MOKa3aBIHM OT- 
HOCHTebHYIO TOUHOCTh MOpsgKa 0,02%. 


803 


Vi3MeHeHHA KPYTHJIbHBIX KOJeOaHHi MPH BosfelcTBUA y-yuel Co® nay: 
yaJIMCb Ha H€CKOJIbKMX HUTAX MPH MOCIeAOBATeIbHO HapacTaloulHX MO3ax: 
81-108; 125-108; 230-10; 460-10°%; 550-10% u 845-10° r. 5 

B cayuae WuIMHApHYeCKUX HUTeH Did YACTOTH! vy M NepHoga T ynpyrux — 
KosleOaHHi HMeeM | 


= ON ea Fo 
pe ees ] 
v= Tt=s Ifo, Cg 
rae | —MomeHT uHepuuH cucTembl; f — MOLyJb Kpy¥eHus, oMnpese/Aemblit 
COOTHOLIEHHEM 
9, 
e vf 
1600 "whe TmGR4 9) 
a ee Dia (2) 
es G—mofymb caBura; 1 — ap- | 
(beKTHBHaAA JNHHa HTH; R —ee | 
'~ bl pagyyc. 
ae M3 (1) u (2) Buguo, 4YTO 
SI W3MeHeHHe MOjyJA CBura 
400 olpeyeiserca He TOJILKO H3- 
MeHeHHAMHM UWacTOTB! vy (HJM 
0 nepvofza T), HO H H3MeHeHHA- 
ZH. 560 440 520 600 680 760 wor 0* wu jumup - u paguyca R 
o 4osa ———> HUTH 
Puc. 1. Wamenenve Mogyia caBura KBapleBLIxX HHTel Sril «, 3 
B 38aBHMCHMOCTH OT JO3bl oOmyueHHa: J — 6e3 yuerta G= Rs vy". ( ) 


JMHeHHEIX MedpopmMauwH; JJ —c yuerom. JJ] — us- 


meneHHe A //l. a — HuTb No 9;6 — uutTb No 16; 6 — 3 
uute No 17 Takum o6pa30m, pH u3y 


YeHHH U3MeHeHHH G HYXKHO 
YUHTLIBATh BKJa, BHOCHMBIM BapHalluaAMM JIMHeHHBIX pa3sMepoB oOpasila 
((,R). IIpennonaras, u4ToO W3MeHeHHA JIMHEHHbIX pa3MepoB MpH oOwy4deHHH 
H30TponHBl, T.e. uta Al/1 = AR/R, nonyum 


AG Al Ay 
= 8 +2. (4) 

Ja onpeseseHua ou Kaxoro 43 ClaraeMblx (4), Hapsay C ONbITaMH 10 
OICHKe H3MCHEHHA YACTOTHI KOeOAHHH Vv, ObIIHM MPOBeeHbI CNeMHaJIbHbIe KOHT- 
POJIbHbIe OMbITb] NO H3M€PeHHIO OTHOCHTEIbHbIX YJJIMHCHHH B 3aBHMCHMOCTH OT 
WO3bI OOJIyueHHA. B pesybTaTe U3MepeHHi Ha KOMMapaTope M3A-3 ObiIo Hali- 
WHO, UTO KBaplleBble HEOTOKIKCHHbIC HHTH CHaYaJa yAHHAIOTCH, mpH 1,8 -108 r 
JOCTHTaloT HCXOZHOM BeMUMHBI, a 3aTCM IPH JabHewuIeM OOyYeHHH YMeHb- 
WaroTcs. 

Ha puce. | npnBeneubl pesysbTatTpl BpIuucaeHua AG/G B 3aBHCHMOCTH OT JO- 
3bI C YYeTOM H 63 yyeTa BK Jala JIMHCHHbIX H3MCHCHHH JIA Tpex |HUTeH u xoy 
usmeHenus Al/I, 13 paccmorpenua rpaduxkos J u J] culemyer, TO MOfyJb cyBura 
KBapI[eBbIX HUTCH HeEMPePbIBHO BOspacTaeT C OGJYYeHHeM, IpHuem ‘Temn 9STOTO 
HapaCcTaHHA CHUKAeTCA MPH OONbIINX WO3ax. 

PaccmMOTpeHue MOJIYYeHHEIX SKCICPUMECHTAJIbHBIX JLAHHbIX JaeT BOSMOXKHOCTL 
CWelaTb cileqyroulue sakioveHua. PaspaOoTaHHad MeTOAuKa KPYTHJIbHbIX KO- 
JeOaHui NO3BOMa OOHAPyKUTb U3MCHEHHA B MOLYJe yupyrocrTu M1laBJeHOrO 
KBaplla, OOJIyYeHHOrO y-paqMalluel. B pe3syibTaTe BosfelicTBuA y-Jlyyelt Ha 
MIaBJIeHbIM KBapl, erO MOyJIb ynpyroctH BospactaeT Ha 0,16+0,02% npn 06- 
Jyuennu Jo3s0K 8-10% r. Orpumarebuble pesyJIbTaTbl, MOJyYeHHbIe B paboTax 
(*, °), Clleyer orHecTH 3a CueT HeZocTaTOUHOH TOUHOCTH H38MepeHnii. 

Bsa, BHOCHMBIli (bakTOpaMH YTeoMeTpHYecKOH AedopMalluu B H3MeHeHHeE 
YaCTOTbI KOJIeOaHHH, CpaBHuTebHO Mas (0,02%), T. e. cocrapnnaer 16% oT 
HaOJIOaeMbIX H3MeHeHHH. 
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YBeMHUCHHE MOLYIA yupyrocru, cBuseTebcTByIOUlee O06 yMpOuHeHHH OO- 
pa3lOB IPH OG/JYIeHHH, MOXKHO MPEAMOMORKUTEIbHO OOBACHHTb BO3HHKHOBE- 
HHeM YMOPAROYeHHbIX OG/IacTeHi B CTPyKType MaBJIeHOro KBaplla, TaK KaK MO- 
}4y1b HOpMaJIbHOM ynpyrocru KpucrasMyecKOro KBaplla Combe MOAyA yupy- 

POCTH mlaBeHoro (*). 


MuctutyT aqepHou dbu3nKu TloctynHso0 
Axkayemuu HayK Y3CCP 23 II 1960 


UWHTHPOBAHHAA JIMTEPATYPA 


7W.Primak, H.Szymanek?, Phys: Rev., 101; 1268 ((1956);* Fo By Jtone- 
son, R. S. Pease, Phil. Mag., 45, 641'(1954); M.S. Wittels, Phil. Mag., 2, 1445 
(1957); M.S. Wittels, F. A. Sherrill, Phys. Rev., 93, 1117 (1954). 7 G. May- 
Ste J..Cigon, J: Phys~Rad.,°18,*109"(1957)." S' PoC. Kn an on, Berl. ory cies 
u ap., Kpuctannorpadua, 3, 6 (1958). 4 WT. Kaa, T. Jl96u, CnopaBounuxk dusnka-9KcnepHu- 
| meutatopa, WJ], 1949. : 
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Jlokxxayn Akagemun nayx CCCP 
1960. Tom 132, Ne 4 


[TEO®HSHKA 


A. C. TYPBH4 


IKCNEPHMEHTAJIbBHOE HCCJIEMOBAHHE UACTOTHbBIX CIEKTPOB 
BEPTHKAJIbHOU KOMMOHEHTbI CKOPOCTH BETPA 
B MNIPH3EMHOM CJIOE ATMOC®EPDbI 


(IT pedcmaeaeno axademuxom A. H. Koamoeopoeoim 10 II 1960) 


IIpomeccbi nepexoca Tenia, Baru, KOJIMYeCTBa JBHXKCHUA B MPH3CMHOM CJ10e 
aTMOCepbl CBAZAHbI C BEPTHKAJIbHbIMH JBHXKCHHAMU BOsyxa. IlostTomy OouIb- 
WOH MHTepec mpescTaBIAeT H8yYeHHe CTATHCTHYeCCKMX XaPaKTeEPHCTHK BepTH- 
KaJIbHOHM KOMIOHEHTHI CKOPOCTH BeTpa H BbIACHCHHA CBASCH 9THX XAPAKTEPHCTHK \ 
c NpousAmu cpeqHeli CKOpocTH BeTpa H TemMepaTypbI. YOOHbIM CMOCOOOM 3KC- 
M€PHMCHTaJbHOrO H3yYeHHA MYJIbCalWH CKOPOCTH BeTpa ABJIAeTCH H3MepeHHe 
WH aHaiu3 9HeprerHyecKUX YAaCTOTHBIX CMeKTpoB (*), KOTOPbIe aloT mpeycTaBue- 
He O JBWKEHHAX Pa3JIMYHbIX MaciiTaOoB. OOpaborka pesyJIbTaTOB H3MepeHHA — 
CMEKTPOB Ha OCHOBe TeEOPHU MOM0OUA (7) WaeT BOZSMOXKHOCTL OOOOMUTh 9KCMEPH- 
MCHTAJIbHbl€ JIAHHbIE H HAaHTH YHHBePCaJIbHble CMeKTPaJIbHble PYHKWMN Sespa3- 
M€PHbIX UAaCTOT HW MapaMeTPOB, XapaKTePH3YIOWIHNX COCTOAHHE MPH3eMHO"O CJIOA 
aTmocdeppl. 

MrHoBeHHOe 3HAUCHHE BEPTHKAJIbHOH KOMIMOHEHTbI CKOPOCTH BeTpa, Ocpel- 
HeHHOe N10 6a3e 2,5 CM, H3MePAJIOCh CeWHaIbHO Ppa3spaOOTAaHHbIM aKYCTHYCCKHM 
MUKpoaHemometpom (°). I]ponopuMoHaJbHbIH H3MepAeMOH BeJIMYHHE 3JICKTPH- 
YeCKHH CHTHAJI C BbIXOJa MAKPOAHEMOMETPa NOsaBaJIcCA Ha BXOJ UaCTOTHOrO aHa- 
JM3aTopa, IpeHa3sHaveHHO"LO JIA OJHOBPeMeHHOLO aHausa (*). B aHamu3saTope 
HMeJIcA HaOop u3 30 NOMYOKTABHBIX (HIbTPOB, PaCCTAaBJICHHbIX Yepe3 NOJIOKTAa- 
BbI B Mamagoue OT w,/2— = 0,05 ru 70 w,/2x = 1000 ru. Ha Bpixome Kaxkyoro: 
(PHJIbTpa BKOUaICA JeETeEKTOP HM HHTeErPHpyloulad AueHKa C NOCTOAHHOM Bpe- 
mMeHH 100 cekK. OnepreruyeckuH cneKkTp F() nouyualca myTeM oOpab6oTKH 
3alMCH Ha JIeHTe CAMONNCIAa, KOTOPHIN NMOOUepeHO NOAKMOUAICA K BLIXOLY KaxK- 
OU HHTerpupytouleH aueuku. Onpoc 30 aueek nposoumKasca 2 Muy. Jlocratou- 
HO yYCTOHUMBBbIe CpeqHHe NOJyYaHCh pW 5-KpaTHOM Ompoce PUIbTPOB, UTO CO- 
oTBetcTByeT 10-MHHYTHOMYy OCpeWHEHHIO. 

[3MepeHHA CleKTPOB BEpTHKaJI bHOH KOMIOHEHTHI CKOPOCTH BeTpa NPOBOAMJIHCh- 
B aBrycre— ceuTsOpe 1958 r. B palione noc. LLuMisaHCKOrO Ha POBHOM yuacTKe 
OTKPbITOH cTenu. Bcero 3a BpeMA H3MepeHHH OblwIo CHATO OKOUIO 100 cneKTpoB 
Ha BpicoTax 1u4™M. B kayecTBe XapakTepHCTHKH cTpaTHpHkKalu OBO B3ATO 

aon Das 2 

Ri ; ae yee (T (Z) — cpeaquaa Temnepatypa, 
u (Zz) — CpeqHAA CKOpocTb Ha BbicoTe 2, g = 981 cm/ceK?). SHauenua Tu wu 
Noyuavcb U3 NeproWyecKuX (Yepes Kaxkble Momuaca) usMepeHuli Bep- 
THKAJIbHBIX Ipopuseu TemnepaTypbi H ckopoctTu Betpa. JlatunKku T uu Opin 
ycTaHOBJIeHbI Ha RncoTax 0,5; 1; 2; 4; 8 uw 12 m. Ilo peptukanpupm 
MpoHIAM cpeyqHeH CKOpOcTH onpekeAOCb Tak2ke 3HayeHHe JMHaMMUeCKOL 
ckopocTu v, = xdu(z) /d Inz(°) Ha Bbicore u3smMepeHul * (x = 0,43 — nocToaH- 
Haa Kapmana). 


yucso }© Puuapacona 


* Vismepenna mpoduael u pacuerbl v, u Ri mpoBoguauce nog pykopogctsom A. B. Tepe- 
MeJIKM HOH. 
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Teopua nojo6us (*) a BpeMeHHBIX 9HepreTH¥ecKHX cHeKTpoB F («, Z): 
epTHKaJIbHOH KOMMOHEHTbI CKOPOCTH jlaeT COOTHOLIeHHe 


F (o, 2) = ae pi (oat Ri) (1): 


*— 6e3pa3MepHacA YHHBepcalbHan (pyHKUUA. 


IIpu o6pa6orke SKCNepHMeHTaJIbHbIX Pe3YIbTATOB BCe CMeKTPb! Obi crpyn- 
HpOBaHbI MO OJMHAKOBbIM BbICOTaM H OJIM3KHM 3HayeHHsAM Uncen Puuapyzcona 
HOpMHpoBaHbl 10 (1). Ha puc. | npuBeyeH npuMep JA OfHOH u3 rpynn. 
13 pucyHkKa BHO, YTO HOpMHpoBKa Ha v.2/u M Nepexoy, K Oespa3mepHbIM 


F(w,z) —— 


| Se i Sheet tt i 

| SN SSS SSN RY SSR SAK SSKG 

| o/ 2 ———— w2z/enzi ——> 

| 

‘Puc. 1. J —uacrorupie cnexTpbl F (o, z), Ri = —0,09, z=4m; J/ — nopmupopaHuHpie 
‘Mo (1) cnextpp, Ri =—0,09, z = 4 m; JJ] — ocpequenuple Aa OMSKUX 3HaueHHit Ri cnekTpet, 


| Ri=—0,09: a—z=1m, 6—z=—4™m 


ygactoTaM (2 = wz/u No3BoudeT HaliTH CpeqHHH cneKTp F (wz /u, Ri) qua 61mM3- 
KMX 3HayeHHH uncer Ri. 

OcpemHeHHble cnekTppl F Aa KaxkKQOH U3 Tpynn pwBeeHbl Ha puc. 2 
B jlorapHdMuyeckom macuiTade. V3 puc. 2 BHHO, YTO NO (hopMme CreKTpbl 
CXOJUbI JIA pa3JIMUHbIX MeTeOposOrHuecKHX YCJIOBHH HM YTO MMeeT MeECTO 
MOHOTOHHaA 3aBHCHMOCTb oT 4cvIa Ri: c pocTtom neycrokunBoctu (Ri < 0) 


cnekTpbl F ufyT Bbille. STO JerKO OODACHAeTCA TeM, 4YTO MPH OMMHAKOBDIX 
Hallpa2KeHHAX TpeHuA (Vv, = const) MpH HeycTOMuMBOCTH K IyJbCalMAM MHa- 
MHYeCKOFO IIPOHCXOKJCHUA NOOABJAIOTCA IlyJIbCaWMM, BbISBAHHbIe KOHBeKUHeN. 
Ha peex ciekTpax B OOJIACTH BbICOKHX YaCTOT HMeeT MeCTO JIMHeHHaA 3aBHcH- 


moctb InF or InQ, urTo cooTBeTcTByeT cTemeHHoH s3aBHcumMocTH F oT Q. 
OTOT y4¥aCTOK COOTBETCTBYeT HHEPUMOHHOMY HHTepBaJly CMeKTpa TypOy JeHTHOCTH. 

BpruvcyleHHbIt TO BCeM CIeKTpaM MoKasaTeJib CTeENeHM JIA MHepWwOHHOrO 
WHTepBasia OKa3aJica paBHbIM— 1,64, uro oO¥eHb OJH3KO K TeopeTHyYecKomy 
3HaueHHIo — 1,67, aBaeMomy «3aKOHOM 2/3» KommoropoBa — O6yxoza. Tpa- 
HUlla WHepIHOHHOTO MHTepBaJla ONpeyzeANacb 3Hay¥eHveM yacToTb! 2,, pH 
KOTOpOM HapylllaeTCa CTeneHHanA 3aBHCHMOCTb B OO/IaCTH HusKUX YacTor. Jin 


o 5/, 7 . 
HaxowKJeHHA 3HaueHHH Q, cTpousucb rpaduKu PyHKUMH OPO RI) aa 
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KOTOPbIX MHePUMOHHbI MHTepBasl M30OpaxKaeTCA TOPHSOHTAabHOM JIMHHCH. 
Snauenua Qy 3aBHCAT OT ycoBui crpaTHpuKanuit: npu Ri = — 0,76 Qa = 2,55) 
npw Ri=0,0 Q,=4,5, mpw Ri= + 0,28 Qyn=12, T.e. MpH yBeHIeHHK 
YCTOMUMBCCTH HHXKHAA PpaHula MHepUMOHHOFO HHTepBasia CABAraeTCA B CTOPOHY 
Somee BpICOKUX actor. MacmTa6b! ly = 2nz/Q, cooTBeTcTByiollue TrpaHulle 
MHepUHOHHOrO MHTepBayla, OKa3bIBalOTCA, TaKMM OOpa30M, NOpAKa BbICOTDI 
Ha6monenuii. B oOnacTH CaMbIX HH3KHX YacTOT HaMedaeTCA MAKCHMYM CII€KT- 
paJbHou (PyHKUMM, KOTOPbI 
mpu uuciax Ri, 67M3Kux K 
Hyo0 (Oe3pa3iMuHaA CTpa- 
THpuKallHA), JexKuT |p 
3Hauennax (2 ~0,05 + 0,1. 


o 
GWU Q05Y0205 402 51020 D 
WZ Vika Jee 


Gf 002005 Q! G2 05 10 2 § W 2 50 0 


W2Z/en a 
Puc. 2. Yuusepcanbupie bynkuun F =, Ri). a— Puc. 3. Pacnpeqenenue sHepruu 
u 
npa Ri =— 0,76; 6 — Ri = —0,36: ¢ — Ri= —0,09; "0 cuexrpy. a—npu Ri= 
—Ri=0,02, A@—Ri=0,0; e—Ri=+0,02; =0,76:6 — Ri = 0,00;¢ —Ri= 
ae — Ri =-+0,28 5 =+0,28 


M3yueHHbli yyacrok cmeKkTpa 3aHMMaeT oKOJIO 10 OKTaB, HM NOSTOMY, H3-3a 
IIpHMeHEHHA slorapHdmuyeckoro MaciuTada, puc. 2 He JaeT HarwafHoro Tpes- 
(oe) 


CTaBJICHHA O pacipeyevieHuu 9HeprHH to cnekTpy. M3 Tox ecTBa o?, =\ F (w)do= 


0 
co 


ee \ oF (w)d|lnw nonyuaem, To (1n2)wF (m) ecTb MOUIHOCTh NyJibcallun Ha 
—oo 

OKTaBYy, a TvOWaqb Nod KpHBol wF (m), NOcTpoeHHOH B Nosy NorapuHdmMuyeckom 

MaciiraOe, paBHa MOJHOM MOILHOCTH WIM JucnepcHu o2, nymbcalui. 


Ha puc. 3 HaHeceHb! ocpeHeHHbIe 10 rpynmam Ge3pa3smepHbie (dbyHKUMH 
ri (oz /u» Ri) 
b =3e 2 ~« AIA pasMMGHBIX YCuOBAH cTpaTHduKkawun. M3 stororpaduKka 
w 


BUHO, YTO OCHOBHAA YaCTb SHEP MyJbCaluu cocpezoToueHa B OO6NAaCTH 
yacTOT, OJIM3KUX K Qn, KOTOpad 3aBHMCHT OT cTpaTuduKkalun: gua Ri = — 0,76 
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iD, in R¥='0,0 QO, ~ 2) ana (Ri + 0.28 'O,~5— 6, Dror 
SYIbTAT JeTKO OObACHACTCA TeM, YTO C POCTOM YCTOMUMBOCTH 3aTPYAHAITCA 
WKEHHA KpynHbIx maciwiTa6on L > Ly = 2nz/Qn. Tlo rpacbukam puc. 3 
DKHO OWCHHTb, YTO Ha UHEPIMOHHbIH MHTepBasl MpHxo_UTcA oKOIO 30% 
wepruu. M13 puc. 3 BUZHO, YTO B uCCeMOBaHHOM y¥aCTKe cileKTpa JlexKUT 
FHOBHAaA WaCTb SHeEprun Tysbcalluli 0%. 

Teopua mofo6us (*) yKa3biIBaeT Ha TO, 4YTO ow/v, sABuAeTCA cbyHKiHel 
acuia Puuapfcona. Jia HaxoxyeHua Bua 9sTOl (byHKuMA JA Kaxyoro 
I€KTpa UHCJIeHHbIM HHTerpHpoBanH- i 


Obl OTIpeeJIeHbI 3HaAUCHHA 


HS es (@) dw. 3aBHCcHMOCTD dy / Vv, 
On : 

Ri mpeycTapmena Ha puc. 4, 
We MIpHBeseHbl OcCpeAHeHHbIe 110 
byunaM 3HaueHua. 3 puc. 4 
MIHO, UTOQ C PpocTOM HeycToMuHBo- 
TH OTHOIWeHHe oy/ VU, pacTeT, 4TO, 
‘0-BHMMOMy, CBASAHO C YBeJ- & 
eHVeM lyJIbCalluH BepTHKaJIbHOH 
JOMIIOHEHTbI CKOpOCTH 3a cuyeT Rt es 
jouBekuuH. Ilomb3yacb CBA3bIO MEX- 
Jy CieKTpaJbHOH dyHKuNen F (w) u 
TpyktypHoH dyHKuneH D (o): 

[o.e) 


Puc. 4. 3aBucuMocTb ow/v,, OT CTpaTHpukawuu. 
Ilo ock aOcucc B3AT MaciuiTa6 Ri’ls 


D(t) = 4 \( — cos wt) F (w) dw MOxKHO HaliTH CTpyKTYPHY!O MOCTOAHHY! C?, 
! 0 
PXOJMALLYIO B «3aKOH 2/g»: 


D(p) =e 


2 
—*_ lt = = ae ay 
Gaye?” =o) 
SHauenvaA c?, BbIUMCJIeEHHbIe H3 CN€KTPOB C HCMO/JIb30BaHHeM 3HaueHHit 
). =xdu(z)/d\lnz, mpupegenbi B TaOn. 1. OTH ZaHHbIe MOryT ObITb UCMOWb- 
pOBAHBI TIpH pacueTe CTPyKTYPHbIX NOCTOAHHDIX NO Mpodulam cpefueH CKoO- 


Ta6uuna 1 


Ri 0510 —0,36 —0,09 —0,02 0,00 +0, 028 +0,28 
c 7,56 4,33 1,95 1,09 1,04 0,88 0,47 
G 1,90 2,48 ae 1,09 1,04 0,88 0,69 


poctu. Brita cyelaHa oMmbitKa HaliTH 3HaveHMA CTPyKTypHOM NOcTOAHHOM 


cs} C YYeTOM OTKJIOHeHHA Mpodusa oT Morapudmuyeckoro. Corsacuo (°) B Kaye- 
cTBe alllipoKcumupytomle PyHKUHH Opiia B3ATa f (C) = In|C| + 0,60. SHayenna 
C2, BbIUHCICHHbIe C UCHOb3OBaHMeM STOH (PYHKUMN, MOKasbIBalOT, KaK BHJHO 
u3 Ta6u. 1, MeHbIMyIO 3aBHCHMOCTb OT CTpaTH@uKalluu, HU 9TO, TO CylllecTBy, 


NOMTBEPpHKTaAeT BOSMOXKHOCTH TlOCTPOeCHHA YHUBepcaJIbHOH CIeKTpa JIBHOU 
2 


= = on —5/, 
byskuun F ja wHepuwMonHoro uHTepBaa F (h) — ar) . GHaYeHHA Cy 
aun R=0,0 6ausKko K BpluncueHHomy A. M. O6yxospiM (°). 
-Uacruryr dbu3suKu aTMocdepbl Ilocrynusio 
Axkayemun Hayk CCCP 10 II 1960 
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Jloxrnaygn Akagemun nayr CCCP 
1960. Tom 132, Ne 4 


TEO®H3HK4| 


A. T. JOHABEJIOB, B. A. CHJJOPOB, K. B. THMAPEB u JI. H. TOPXOBCKAA 


K BOMPOCY O COOTHOWIEHHAX MEK]LY CKOPOCTAMM 
COBPEMEHHbIX BEPTUKAJIBHbIX JIBH)KEHHH 3EMHOM KOPBI, 
PEO®H3H4ECKMMH NOJIAMU UW TEOCTPYKTYPHbIMM JJIEMEHTAMYE 


(ITpedcmaeaexo axacemuxom H. Il. Tepacumceoim 28 X 1959) 


BplacHeHe 3aKOHOMePHbIX COOTHOWeHHH Mexkyy reodu3sHyecKHMH MOJIAME 
WM COBPCMCHHBIMM BepTHKaJIbHbIMH JBH2KeCHHAMH 3e€MHOM KOPbl BO3MO2KHO I 
JBYX OCHOBHBIX HallpaBJIeCHHAX. 

OHO 43 BO3MOXHbIX HallpaBJIeHHH 3aKJIOUaeTCA B H3YYCHHH H3MeHeHHH BC 
BP€MCHH eCTECTBCHHBIX Teo*u3sHyecKUX MoJIeH C OJHOBPeMeHHbIM H3y4yeHHen 
H3MeHeHHH BO BPeMeHH COBPeMeHHBIX BEPTHKAJIbHbIX JIBH2KCHHH 3€MHOH KOPbI 
Cc lebio OOHapyKeHuA HETTOCPeACTBeEHHBIX KOPPeEMATUBHbIX COOT: 
HOWeHHH MexKAy ITHMH ABJICEHHAMH. OTH COOTHOWeHUA pH MOMOLULM CHMBOJIOE 
MOXKHO 3alHcaTb B Bue! 


Pell (t) =H (2), 


rye [IT —reopusnyeckoe noe; H — BeMwuHHa COBPeMeHHbIX BePTHKaJIb- 
HbIX CMeUleHHH; ¢f — BpeMa. | 

J[pyroe BO3MOKHOe HalipaBJIeCHHe COCTOHT B TOM, 4TOOLI H3y¥aTb He HelO- 
CPeJCTBCHHbI€ COOTHOWICHHA MexKAY eCTeECTBCHHbIMH Teo@H3HyeCKHMH MOJIAMY 
M COBPe€MeCHHbIMH BeEPTHKaJIbHbIMH JBH2KCHHAMH 3€MHOM KOPbI, Aa KOCBeH- 
H bl € COOTHOIICHHA, Yepes ONPeAeeHHbI€ THIbl CTPYKTYP 3CMHOH KODHI. 
TlocmeqHue, Kak H3BeCTHO, HaXOJAT 3AKOHOMePHOe OTPaxKeHHE BO BCeX ECTECT- 
BeHHbIX Teodu3HyecKHX MOJIAX UH, B YaCTHOCTH, B PpaBHTalHOHHOM move. He- 
COMHEHHO, YTO H COBPeMEHHbIe BEPTHKAaJIbHbIe JBHXKCHHA 3CMHOH KOPbI Mpo- 
ABIAIOTCA CielMpHYeCKH B MpeselaxX pa3sJIMYHbIX THMOB TeOcTpyKTYPHbIX 
QJIEMCHTOB. 

Takow cnocoO H3y¥eHHA COOTHOWICHH Mey MpOCcTpaHCTBeHHbIMH H3MeHe- 
HHAMH e€CTECTBEHHBIX TeodHu3sHyeCKHX MOJelH H COBPCMCHHBIX BePpTHKAJIbHBIX 
ABHXKeEHHH MPH MOMOLMLM CHMBOJIOB MOXKHO 3aMHCcaTb B Bue 


POI] (x) <-TI—-V (x), 


rye PIT (x) — reopusuyeckoe nome, MeHsAIOUeeca B MpocrpanctTBe; [I — reo- 
CTpyKTypHbIi aueMeHT; V (x) — CKOpOCTb COBPeMeHHbIX BEPTHKAJIbHbIX JBU- 
*KeHHH 3CMHOH KOPbl, MCHAIOMasca B MpocTpaHctTse. 

ITO BTOpoe HallpaBeHHe UM ObIIO NPHHATO B Treousuyecko MabopaTopuP 
KommiekcHol 10xKHOH reosornyeckol 9KcnequuNH Akanemun HayK CCCP, rye nop 
pykopogcrpom A. T. Jfona6egopa c 1957 roya BHmMomHAIOTCA cHucTemaTHuec- 
Ke HCCJICAOBAHHA NO BHIABJICHHIO M aHaJIM3y KOCBCHHBIX COOTHOLWeHUI MexKy 
CCTCCTBCHHBIMH TeOpH3HyeCKHMH MOAMH HW COBPe€MeHHbIMH BepTHKaJIbHbIMP 
ABWKCHHAMM SCMHOH KOPbl B CBA3H C PellleHHeM MpOOJeMbI 3aKOHOMepHocTel 
B reodusuyeckoi XapaKTePMCTHKe OCHOBHBIX TeOCTPyYKTYPHBIX 3JI@MCHTOE 
3€MHOH KOpbI. 

Hicnoub3yi onyOuIMKOBaHHbIe pe3yIbTaTbI MOBTOPHbIX HHBeHpOBoK ('). 
BbIABHBIUMX COBPeCMCHHbI€ BePTHKAJbHbIe [BUXKCHUA, a TakK2Ke JlaHHble rpaBu- 
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alHOHHOPO NOAA JWIA Teppuropuu OacceitHa Kacnulickoro mops u ero o6- 
aMJICHHA, Mbl COCTaBUJIM CepHio mpoduJeli, Ha OCHOBe aHaJlH3a KOTO- 
)BIX ObIWIO YCTAHOBJCHO HECKOJIBKO THIMYHEIX CJLYYaeB COOTHOWIeHHA MeXKLY 
HOMAJIHAMH CHJIbl THXKCCTH B pefyKiMH Byre WH COBPeMeHHbIMM BePTHKAaJIb- 
BIMH JBUXKeHHAMH (puc. 1). 


a 


teuc. 1. OcHOBHbIe THIIbI COOTHOWICHHH Me*Ky COBPpeMeHHBIMM BePTHKaJIbHbIMA JBW>KeHHAMH 
3€MHOHM KOpbI HW reousMuecKHMM NOJAMH (rpaBHTalHoHHOe Mode). 1 — KpuBble cKopoctTelt co- 
BP€MCHHBIX BEPTHKAJIbHbIX JIBHXKCHHH 3eMHOK Kopbl V; 2— KpuBble anomMawul cub TAxKecTH Ag 


x 
qj 
a 
SS 
Jd 
Oo 


Poctos 


Tr cr ae 
i] 
+++ tt + + 
He ptm C 
km 


Puc, 2. CoBpeMeHHbIe BEPTHKAJIbHbIe JBMXKEHHA 3eMHOM Kopp (J) u 
xpBaa Ag (2) no npobumo | Poctos — Capek 


Tlo HacTrosuero BPeMCHH BbIABJICHO TPH OCHOBHBIX THNa COOTHOILeHHI: 
a) MepBbIt THM COOTHOWeHHH, Ha3BaHHbI Mp 4M bIM, COCTOHT B TOM, 
YTO H3MeHeHHe KpHBbIX V u Ag uMeeT OLHMHAKOBHIN XapakTep, T. €. BO3PacTaHHe 
uM yObiBaHve V cooTBeTCTByeT BOSpacTaHHiO HIM yObIBaHuiIo Ag (puc. 1a); 
6) BTOpoll THN COOTHOWeHHH, Ha3BaHHbIt OO p aTHBIM, COCTOHT B TOM, 
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YTO OTHOCHTE/IBHOMY YMeHbINeHHIO HH yBeluyeHHIO V COOTBETCTBY€T OTHO- 
cuTeIbHOe yBeIHueHHe HH yMeHbuIeHHe Ag (puc. | 6); . 
B) TpeTHli THM COOTHOWeHHH, YCJIOBHO Ha3BaHHBIt He ON Pee de He 
H bl M, COCTOHT B TOM, 4TO IPH HHTCHCHBHOM W3MCHeHHH Ha OMPeevIeCHHOM | 
paccTOAHUM OHO 43 KPUuBBIX V win Ag Apyrax CoBeplleHHO He MperTepreBae ; 
g €T H3MeHeHHH HM COXpaHAeT CBOH 
\ a XapakTep 3a mpejelaMu 3TOro, 
¢ WWdIHUUVLO yuactka (puc. 1 6 u | e). 
) Vicxona U3 mMepeyHcJieHHEIX , 
THM0B COTHOWeHHH H aHaJIH3H- 
pysa KPeTHbI€ COOTHOLWIeHHA 
mMexy Vu Ag B COBOKYMHOCTH CO 
CXe€MaTHYeCKHMH TeoOJIOrHyeCKHMH 
paspesamH mo mpodusasm: Poc- 
TOB — CaubcK (pc. 2); CraaHH-. 
rpaq — Kpacuogap (puc. 3)c yue- 
TOM J@HHbIX MO ApyrHM npodu-— 
JIAM, KOTOPbI€ 3eCb He IPHBOLAT- 
CA, MOXKHO HaMeTHTb CuleqyIoulHe 
BBIBOJBI: 

1. Y6niBanve V u Ag, KkoTOs 
poe uMeetca Ha lipoduse Poc- 
TOB — CavJIbcK, COOTBETCTBYeT B_ 
OOWUX YepTax MOPpyXeHHI0 C C.-3. 
Ha 10.-B. JOKeMOpHuckoro KDpH- 
cTaiMueckoro (byHaMeHTa OT 
560 MB Pocrtose Jo 6ou1ee 4eM 2 KM 
B CaJIbcKe. 

2. BesarpawveHTHbI XapaktTep 
V wu Ag mexyy cTanuuamn IIpo- 
jleTtapcKaa H TuHxopeuk (puc. 3) 
COOTBETCTBYeT MOUTH FOPH3OHTAJIb- 
HOMY 3aJleraHHio Tawleo30HcKoro 
cKylaquaToro (yHaMeHTa. 

3. JjoHeuKomy mporn6y (ero 
fOTO-BOCTOUHOMY IIpOsOsDKeHUIO), 
CJIOXKCHHOMY U3 MeTaMOp(pv30BaH- 
HbIX KAM@€HHOYIOJIbHBIX OTJIO2KEe- 
HH OOJIbLIOH MOWLHOCTH B mpese- 
wax rutyOoKoro norpyxXeHua 0- 
KemOpulickoro (byHaMeHTa MexKLYy 
cranuusamu IIpometapckan u Ko- 
T@JIbHHKOBO (pvc. 3), COooTBeTCT- 
BYIOT OOpaTHble COOTHOIeHHA 
mMexkiy Vu Ag. 

4. Bo3mMoxKHOMy 10ro-BocTOU- 
HOMY Mponouxenuto IIpeqjqouetkoro mpornHOa mexyy cTaninet Kortembuu- 
KOBO H CramuHrpajom (puc. 3) Take COOTBeTCTBY!IOT OOpaTHBbIe COOTHO- 
II€HHA, HO 3@Cb OTHOCHTeJIbHOMy MHHHMyMy Ag OTBeuaeT OTHOCHTEJIbHBIM 
Makcumyn V. 

5. Jima 3anaquo uacru IpenkaBkascKoro asbnucKoro nporu6a (pation 
Kpacuogapa, puc. 3) xapakTepHo MpxAMoe COOTHOMIeHve, Korga yOnrBaHuio V 
cooTBeTcTByeT yOpiBanve Ag. 

6. Hepexogbl MexKRy pa3JIMUHbIMH THMAMH COOTHOIWeHHH, OOBIYHO peskue, 
HaOJOMAalOTCA B MpeleaX CpaBHUTeIbHO y3KHX 30H, KOTOPble XapakTepH3yIor- 
CA CPaBHHTeJIbHO BbICOKUMU rpawueHtamu V u Ag, TO ocobeHHO HarmAyHO 
MIpOsBusocb Ha Mpodune Cranmurpaa — Kpacuoygap (pation Mponerapcexas u 
KoTeJIbHHKOBO, pic. 3). OTH cpaBHUTeJIbHO Y3KHe 30HbI Mepexoga OT OfHOrO 
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Puc. 3. CoBpeMeHHble BepTHKaJIbHbIe BH 


/ BwenomMAuey 


wma COOTHOWeHHH Mexny Vu Ag K Apyromy Tully cooTHoWwenult B paye Culy- 
ae€B, a BO3MOXKHO H BO BCeX C/lyYaAX, MOLT OTPaxKaTb rpaHulbl MEXKLy pasiuu- 
BIMH NO CBOe€My CTPOeHHIO y¥aCcTKaMH CKJlafquaToro (dbyHaMeHTa, uTO uMeeT 
PHHUMMMabHOe 3HaYeHHe C TOUKH 3peHHA Oowlee JOCTOBePHOrO BHIABJICHHA Ui 
TpaccHPOBaHHA PpaHull MEK Ty BOSMOXHO KPYNHIMU OOKaMM CKJaquatoro (byH- 
aMeHTa, a MOXeT ObiTb u Ooee rmyOokux YacTeli 3emHOH Kopp (puc. 2 u 3). 

BawxKalilliad 3alava JaibHelux uccsieqOBaHHl m0 HM3Y4eHHIO COOTHOWIeEHHH 
MexK ly COBPeMeHHBIMH BePTHKAJIbHbIMH J[BAXXCHHAMH 3€MHOH KOpbl, rpaBuTa- 
IMOHHBIM TMOJIEM MH APYrMMH eCTeCTBEHHBIMH TeousHyecCKHMH MOJIAMM 3aKJIIO- 
yaeTCH B TOM, UTOOKI OT BHIABJICHHbIX COOTHOWeHUM Nepelita K yCTaHOBJIeHUIO 
IIPHUMHHBIX CBA3e€H MOXY ITHMU ABJICHHAMH. 


MuctutyT reooruu wu paspaOoTKH roplouHxX HMcKOMaemMbIx _Tlocrynu.to 
Akajemun HaykK CCCP 27 X 1959 


UWMTHPOBAHHAS JIMTEPATYPA 


1 Tp. Uentp. u.-w. uHcr. reogesuu, aspotboTocbemku um Kaptorpad., B. 123 (1958). 
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Jlokaayn Axagemun nayr CCCP 
1960. Tom 132, Ne 4 


TFEO@PH3HKA 


re 


B. H. TABYJIEBHY 


O HEKOTOPbIX CJIY4UAAX BOSBY)KXEHWA MUKPOCEHCM 
B ATJIAHTAYUECKOM H THXOM OKEAHAX 


(I]pedcmasaeno axademukom J. H. Mlepoaxcesim 30 XI 1959) 


Boubwol HHTepec K H3y4CHHIO MUKPOCelCM BbISBaH BOSMOXHOCTbIO UX KOP-— 
PeMPOBaHUA C MeTeOposorHyecKHMH ycwloBusaAMH. MuorouvcJeHHple HaOJIt0- 
JICHUA MHKPOCeHCM MOFyT ObITh HCMOb3OBaHb! AIA BHIABJICHHA WMKJIOHHYCCKUX 
HM WITOPMOBBIX mmpoteccoB. TeopermuecKkH ycTaHoBJieHo (1) H mpakTHyecKH 
NOATBEPKTEHO, UTO NPONCXO*KMeHHe MHUKPOceHcM OOyCJOBJIEHO MOPCKHM BOJIHE- | 
HHeM THIa TOMUeH (CTOAYHX BOJIH), BOSHHKAIOULMX, B CBOIO OYepeb, MPH CXONH= 
MOCTH BETPOB HM BOJH WIM OTPaxkeHHH OT KPYTHIX CKaJIMCTHIX Oeperos. Onpeze- | 
JICHHe KOOPAMHAT OUAara BOZOYKMCHHA MHKPOCeHCM H MpoclexuBaHHe ero TPaeK- 
TOPHH Jae? BOSMOXHOCCThH JIOMMPOBaTb UNKJIOHHYECKY10 OOACTb, YTO BAKHO MIA 
THAPOMeTeOpOJOrHYeCKUX MporHo3s0B HM MopcKoro TpaHcnopTa. Ms3yuenne’ 
OOULHOCTH NyTeH pacnpocTpaHeHHA MMKPOCelicCM MOXeT LaTb JOMOJHUTeJbHbIM 
MaTepHaJI K H3yYeHHIO BOJHOBOJOB 3eMHOM KOpbI. OHaKO B padotax (7~*) oTme- | 
yaeTCA HETOUHOCTH OKA OYarOB BOSHHKHOBeHHA MUKpocelicm. B pa6ore (°) | 
HaMH Obl paspaOoTaH MeTON, AaBuINH xopomlee copnmaeHHe Cc MeETeEOOOCTAHOBKOM 
HW YCJIOBHAMH BOJIHEHHA Ha KacnMlickom mope. B HacTosileh pa6ore sTOT MeTOR 
TIpHMeHAeTCA K JPYrHM paHOHaM IPH HCMOb30BaHHU HaGJIOeHHH CeHCMO- 
cTaHuHH mo mporpamme MIT. 

CrnoxHand MeTeoposorMuecKkanh OOCTAHOBKa Hall OKCAHOM MOXKET MOPOKTaTb 
MHOXK€CTBO HCTOUHHKOB BOSOy2KJeHHA MUKpocelicm. CuHXpoHHOe H3MeHeHHe 
YaCTOTbl MUKPOceHCM BO BPe€MeHH Ha Pa3JIMUHbIX CeEHCMOMPMeEMHHKAaX CJYKUT 
NOATBEPATEHHEM OOUIHOCTH MCTOUHHKA BO3OyXMeHHA, MOOGHO TOMY Kak Ha 
nepelarouleH HW MPHHMMarouIHX PpaMOCTaHUMAX BOCMPOHSBOAHTCA OHO M TO *Ke 
coyeraHue curHasos. [losTomy 43 MHO%KeCTBa CCHCMHYeCKHX CTaHIui, pacno- 
JIOWKECHHBIX Ha NOOeperxKbe U KOHTHHCHTe, HEOOXOAMMO OObEAMHUTH TakHe pyn- 
lbl, KOTOPble JaloT OMMHAKOBY!0 PasBepTKY MepHOLOB MUKpocelicM BO BpeMeHH. 
Ilocue TOrO KaK CHHXPOHM3M YaCTOT YCTaHOBJIeH, MOXKHO CUHTaTb, YTO rpymma 
CeHCMOCTaHIMH, OJMHAKOBO Beylilad 9TH YaCTOTHI, HMe€eT OAH M TOT 2Ke UCTOU- 
HUK BosOyxKeHHaA Mukpocelicm. McrounuK Bo36yxXeHUA MUKpOcelcM HaxoH- 
CA KaK FEOMETPHYECKOE MECTO TOYEK Ha MOBEPXHOCTH CephI, yOBMETBOP AIOULUX 

My A 
yCJIOBUIO ae = a =k, rne Ay, A2— amnuantyqbl Mukpocelicm; do, d, — pac- 
2 
CTOAHHA OT MYHKTOB | u 2 No UCTOUHNKAa BOSOyAKTeHUA; 1, Nz — KosppuMeHTHI, 
3aBMCALIMe OT POPMBI BOJIHOBOTO (PPpoHuTa UH ANCCHNAaTHBHHIX Cus. Jia KacnuiicKo- 
TO MOPA NOKasaTevM CTeMeHH My, Nz ObWIM HaWeHbI SMNUpUyeCKH. 

B nactosujeH paOoTe ObvwIO MpHHATO my = nz = 1, uTo coorBeTcTBOBaJO 
TOUCYHOMY HCTOUHUKY CO ciepwyeckoH PopMol BoHOBOrO dpoxta. IIpu stom 
OOacTh BO3Oy2KeCHHA MUKPOCeHCM HECKOJIbKO pacuIMpsach, OHAaKO OKallna 
OCTOBalaCb MpaBHJIbHOH. PaccTrosuue Mexy ceHcCMOCTaHIMAMH BHIOMpasocb 
TaKHM OOpa3soM, 4TOOHI UcceLyeMbIh palOH OKeaHa ObI BUNCAaH B pacnoroxKe- 
Hue CTaHHH. 
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Ha puc. | nanecenbi rpatbuku u3MeHeHHl aMnaNTy u Ml€pHOOB BO BPeMeHH 
pala celicmocraniuh Arnantuueckoro Oaccelina 3a nepuogx.c 16 no 19 I 1958 r. 
Msi BUMM, 4TO craHitMa Pesomor, FlyaKoso, Yuneaua, Kupyua, AnaTutpi 
HatoT CHHXPOHHOC H3MeCHeHHE MepHOAOB, T. €. MMKPOCelicMbl BOs6yxK,aloTCA 
B HUX eMHbIM HCTOUHMKOM. He yuacrByer B nocrpoeHuu celicmocramiua AxKy- 
peuipu, koropaa 16—18 | numer coOcTBeHHBIe YacTOTH, HECHHXPOHHbIe OCTaJIb- 
HBIM CTaHMaAM. C 18 yac. 18 I ceticmocranyua Je6ust Jaer pe3Koe paccoeHne 
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Puc. 1. Ansapp 1958 r. 1 — Ilyaxoso, 2— Anartutn, 3 — Pesomot, 4— Yumncana, 6 — Ku- 
pyua, 6— Jle6unr, 7 — Jlapxem, 8 — Axypelipu 


YaCTOT WH HauMHaeT Tak2%Ke MMCATb HHO UCTOUHUK BOs6yxKMeHHA MUKPOCelicM. 
Yismenenve aMIJIvTy MPH 9TOM, KOHeUHO, He MeHseTca cMuxpoHHO. IIpu no- 
CTPOCHHH BbIABUJIOCb, YTO HEKOTOPbIe KPHBbIe MepHozoB (puc. 1) ABAAIOTCA 
S9KBUUCTAHTHbIMH, YTO MO*KET ObITh OObACHEHO JMCMEPCHOHHbIMH ABJICHHAMH. 
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Axypehpu 
a 990 970 «s 
PédHbaABnK oet 184: 


181 rigl ~~ 
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Pue. 2 


Takue KpuBble MOryT ObITh TaKXKe HCMOMb3OBAHbI WIA MOCTPOCHHA. B 00 uac. u 
06 uac.16 I(puc. 2) mokalusa HCTOUHNKa BOSOy*K CHUA MHKPOCeHCM BbINOJHEeHA 110 
3anucam celicmoctanunuh Pesomot, Yuncana, KupyHa M JOKMTCA Ha 10TO0-3a- 
flaHy!0 HW salaqHy10 yacTb Wukona. B 12 vac. 16 1 K nocrpoeHmio mpuBiereHbI 
BCe CTAHILMH, BeLYULHe CHHXPOHHBIe yacTOTHl. OO/lacTbh BOsOyKAEHUA MUKPOCeHCM 
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pacuinpsercs vu jBuraercsa 3a WHKIOHOM. B 18 uac. 17 | UnKOH NoBopauuBat 
K IOry M BbIXOAMT Ha KOHTHHEHT. B JaJibHeMLIeM HHTCHCHBHOCTh IIpollecca yMeHI 
Waercs, uo BUHO NO aMIWIMTyAHOM KpuBoH celicmocranunn Pesomor (puc. 1 
Jia Kupynpi v Anaruros 3anvcb ocloxkHAeTCA OeperoBbiM 3PPEKTOM, a BO3MOX 
HO, CKa3bIBaeTCH IPOTAXKeHHOCTb BOJIHOBOrO @PpOHTa. 


PedKbaBuKk 
oots XI] o6%sXil 128 XII 


184°7,X1] 


[ 


184-8 XII 


Pues 3s 


Ha pue. 1 u 2 MoxkHO mMpocsequTbh UMKIOH, KOTOpHI mpomen 181 Hu 
ypoBue 62° N c Bpixogom Ha cymy yepes CkaHauHaButo. Jia Hero XapaKTepHt 
CBOM YaCTOTHI, KOTOPbIe MbI BLEU B18 uac. 18 I uv 00 vac. 19 I no cranunar 


Amnantygupie akvomanin 
OD 


A 


MUKPOCEKCM 


Amnonntygbt 


Nepuogni 
muxpoceicm T 


Puc. 4. Jlexa6pb 1957 r. 1 — Pesomor, 2— Hopg, 3 — Xanne, 4— Petixpasux, 5 — Jle6uart 
6 — Jlapxem 


Axypetpu, Jlapxem, Yuneana. 191 na rpaduke nepvHoxoB muKpocelicm’ BuzHE 
TPH PasJIMYHbIX Mpowecca; UX BelyT rpynnbl cranunii Yuocana, Anaturthl 
Kupyxa (T = 6—7 cex.), Jlapxem, Axypelipu (T = 5,5 cex.) u le6unr (T = 
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= 4,5 cex.). [na noKaluu ucCTOUHHMKOB BO3OyxKeHHA STUX CBeeHHH HeELO- 
CTaTOUHO. 

Ha pue. 3 no crpemKe noKa3aHo ABMxKeHHe WukKNOHa 7—8 XII 1957 r., Ko- 
TOPHIM Mpowe C 3alaya Ha BOCTOK MpuMepHoO Ha wupoTe 55° N. Tlokasana s0- 
KallMA MCTOUHHKAa BOsOyKeHHA MUKpocelicm no celicMocraHyuam Xasse, Hopaz, 
Pesomor. Uerkasd KapTuHa CHHXPOHH3Ma BHjHa Ha rpadukax nepnosos (puc. 4). 
B 18 uac.7 XII pasBurve Mukpocelicmuyeckoro WTopMa emule He Hayauoc. 
B 00; 06 uw 12 uac. BuAHEI OoLUIMe OONACTH, KOTOPbIe OTCTAIOT OT 3AMKHYTHIX 
v300ap MHHUMAJIbHOrO JaBeHua WHksIOHa. B 18 uac. 8 XII WuKksoH Ha cyue. 
OGnacTb BO3OyKeCHHA TOWyUaeTCA IOXRKHEC, T. €. MOXKHO MPEANOORKUTS, 4TO 
NOWaib BOJIHCHHA yBeMuMBaetca. HucxoqamMe BETBH aMIVIHTYHbIX KPVMBbIX 
COOTBETCTBYIOT BPe€MeHH, KOra WHKJIOH BbIXOAMT Ha Cylly. SameyeHo, YTO JO- 
Kallis HCTOUHHKa MUKPOCELICM B STOT NPOMeXKYTOK BPeMEHH MOJMYUaeTCA HECKOJIb- 
KO HeonpegzeenHon. I]pu nocrpoeHuax HeJIb3A OblJIO HCMOL30BaTb AHOMAJIbHbIe 
aMIWIMTYAbl Ha 3anMcax cranuuh Petkpasux, Jlapxem, Jle6unt (puc. 4). Bor 
Oop celicMocTaHIMH JOJKeH ObII CCYILECTBJIATLCA TAK, UYTOObI He ObWIO UCKa- 
*KalOUlNX sPPeKTOB, OOYCJIOBJICHHBIX Pe30HAHCOM MOJCTHIAaIOMlMxX Nopoy (cM., 
Hampumep (°)). Pelikpasuk mumer amnsurygy fo 100 vw, a payom smexamue 
uculaHyckne cTtanuuu AKxypetpv, Buk uMeloT aMMINTYIbI Ha OJMH MOpAyoK 
meubiue. Jle6ust u Jlapxem lator HECOOTBETCTBHe 3aKOHY YObIBaHHa aMIVIuTy — 
B 3aBHCHMOCTH OT paccTOAHHHM JO HcTOUHHKa Bo36yxAeHuA. Jlapxem uMeer 
aMIVJIMTyYAbI B 2 pasa MeHbue, 4eM JleOusIT, XOTA, Ka3aslOCb Obl, HOJDKHa ObITb 
oOpaTHad KapTHHa. 

_PaccMorTpeB 3HauHTeJIbHbIM CTaTHCTHUeCCKHM MaTepHadl H CpaBHMBax MHTeH- 
CHBHOCTH B Pa3HbIX IYHKTaX, MOMXKHO BbIAeHT rpynmbl ceHcMocTaHWHH, Haxo- 
AAWUXCA B OJMHAKOBHIX TeOJOrHYeCKHX YCJOBHAX. STO MOMOXET ellie YTOUHHTb 
JOKaWWIO HCTOUHHKa MUKpocelicM HM aTb CBeJeHHA O CTpoeHHN rpyHTos. IIpu 
BCe€X INOCTPOCHHAX ObIWIH UCHOJIb30BaHbl CTaHapTHble CBOJKH MMKpocelicm 
Pa3JIMUHBIX CTAHUMH Oe3 NPHMeHeHUM KaKOH-HOO cMelMasIbHOH anmapaTypbl. 

ABTOp BbipamkaeT ryOoky1o OslarogapHoctb E. ®. CaBapeucKomy 3a No- 
MOLW[b H COBETHI B 3TOH padore. 


Celicmuyeckaad cTaHuua MaxauKasna Tlocrynnsio 
VMuctutyta dusuku Seman un. O. IO. Wmugta 28 XI 1959 
Axajemunu Hayk CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


1M.S.Longuet-Higgins, Phil. Trans. Roy. Soc. London, A 248, Ne 857 (1950). 
2H.B.Bemuaxos, Mss. AH CCCP, cep. reodus., Ne 8, 1020 (1958). * ©. WY. Mo- 
Haxos, Becru. AH CCCP, N9Q, 41 (1955). 40.H.MonHaxos, H.II.Tlaceuunuk, 
H. B. IWle6anmu, Ceticmuseckue uv muKpocelicmuyeckue HaOJIIOeCHHA Ha COBETCKUX CTaH- 
wuax B nepuog MIT, Us. AH CCCP, 1959. ° B.H.Ta6yaesBuu, Has. AH CCCP, 
cep. reopus., Ne 11, 1694 (1959). ® E.®. CaspapeucxKuih, Mss. AH CCCP, cep. reo- 
tbus., Ne 10, 1441 (1959). 
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Jloxuayn AkayemMun Hayk CCCP 
1960. Tom 132, Ni 4 


KPHCT AJAOLPA®PHA 


A. A. UEPHOB 


K TEOPHH HEPABHOBECHOLO 3AXBATA MIPHMECEX 
TIPM POCTE KPHCTAJIJIOB * 


(Ii pedcmaeaeno axademuxom A. B. IIyOnukoeem 26 I 1960) 


CekTopHasIbHoe cTpoeHHe KpucTasoB (*) CBUeTeMLCTBYeT O TOM, YTO KOH 
IleHTpallu MpuMeceii BO BCeX NHpaMMax POCcTa, 3a HCKJIOUeHHeM, ObITh MOXKETs 
KaKOH-IH60 OLHOLi, He ABJIAIOTCH paBHOBeCHbIMU. Ilostomy Aa UX onpeeIeHuA 
HeOCTATOUHO TEPMOLMHAMUYECKUX COOOpaxeHHU, a TpeOyeTcA yueT KHHETHYE- | 
CKUX atbPeKTOB, OMHOMY M3 KOTOPHIX MOCBAILeHa peslaraeMaA 3aMeTKa. . 

IIpu TepMoguHaMMyecKN PaBHOBeCHOM pacmpeyeyeHHH IPHMeCH €€ KOH- 
ICHTpalua He OMHAKOBa BHYTPH KPHCTaJJla, a MMe€T 10 KpaHHeH Mepe TPH, 
BOOOILe TOBOPA, Pa3JIMUHBIX 3HAaUe- | 
HHA: KOHICHTPaluA B OOBeMEe KPH- 
cTaJlia, KOHIGHTpalwA B ero n0- 

' BePXHOCTHOM CJl0€ H KOHIWCHTpallHa 
BOb cTymeHei Ha NOBepXHOCTH 
(puc. 1). Ecam ckopoctb pocta kpH- 
cTaJlJlia MHOrO MeHbille CKOpOocTH 
nuddy3vu mpHmMecH B HeM, YTO BO 

Pue. 1. Cxema pa3amuHprx¥? nomoxwKeHuli aToma BcexX Tpex YMOMAHYTHIX «pa3ax» 

IipHMecH (uepHbIli KBafpaT): @— B CTyNeHH, (TpexmepHoH, ABYyMepHou UY OHO- 

6—B MOBeCPpXHOCTHOM CJI0e wast MepHoh) KOHILCHTPpalluu puMecu 
PaBHbI PaBHOBeCHBIM 3Ha4UeCHHAM. 

IIpu 6O6mbuiMx ckKOpocTax pocra paBHoBecue ycneBaer yCTaHOBHTbCA 

JIMIIb B MOBEPpXHOCTHOM cJIOoe HM B_  cTyneHax. Ho no mepe oTsJoxKeHHA 

HOBbIX CJIO€B BeLLeCTBa Mpe*KHHe MOBePXHOCTHBIe COM CTAHOBATCA OObEMHbIMH, 

M KOHILCHTpallWA MpHMecH B HUX, T. e. B OObEMe KPHCTaJIa, MepecTaeT ObITS 

papHopecnoH. Anajormunoe paccyK Jenne cnpaBelIHBO AIA mepeMentaroulunxca 

B Tpolecce pocra cryneHei. Hakone, Bo3MOxKHEI TaKWe yCJIOBHA KPUCTaJJIH- 

3alHu, MPH KOTOPbIX He JOCTHTaeTCA HH OJ[Ha H3 TpeX YKa3aHHbIX BbIMIe KOH- 

IleHTpalun. 

Korga Audpy3sua MpuMecw B KpHcTase ueT MeQVJIeCHHO, HanpHMep pH Hu3- 
KHX TeMlepaTypax, MOJIYuMBUeecad HepaBHOBecHOe pacipeseseHHe MmpuMecu 
«3aMOPaXKUBaeTCA» WM COXpaHAeTCA Hagouro. Ec xe KooppuyHext Audpysun 
HMeeT 3HAYMTCIbHYIO BeIMUMHY (IPH BBICOKHX TeMMepaTypax), TO mpHMecb, 
CTpeMACh K PaBHOBECHOMY paciipeeenuo, Oyzer LubpyHAMpoBaTb U3 KpucTam- 
Jla WIM B KpuctauI. C TaKMM CulyyaemM uMew Jeno Xo (2) B CBOHX SKcrIepHMeH- 
TaX 110 OlpeleteHHio KOsPPuuneHTa HepaBHOBeCHOrO 3aXBaTa MIpMMecell B rep- 
MaHHM MW KpeMHUH. 

Shech OyeT MpOBeAeHO BLYHCeHHe KOMppuUMeHTa 3aXBaTa IpHMecH B cyle- 
AYIOWMX MpeANOMORKCHHAX: KPUCTAaJJI PacTeT 3a C¥UeT MOCeLOBaTeNbHOFO OT- 
JIO*WKCHHA Ha CFO MOBEPXHOCTH HOBbIX CJIOEB BeILECTBA OAMHAKOBOM TOJIULMHBI 
HM Yepes paBHble MPOMexKYTKH BpeMeHH. CkOpocTb nepeMellenua cryneHelt, 
KOTOPBIMM OKAHYMBAIOTCA STH CON, OECKOHCYHO BeJIHKa MO CPaBHeHUIO CO CKOpoO- 
CTbIO Audpy3sHH mwpuMecw B_ KpucTauue. 


* JlonoxeHo Ha Bropom Bcecoi03HOM coBenlaHHM m0 pocry KpHcTaJoB B mMapte 1959 r. 
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| Ilyctb c (x, ¢) — KonmentTpatjua mpumecu B KpuctTase; Cy (x) — ee paBHo- 

ecHoe sHayeHHe; wu (x, t) = c(x, t) —c,(x); cy — HayanbHad KOHWeHTpalua 
PHMecH B HOBOM CJl0e B MOMeHT ¢f = O; A — TONULMHA KaxKOFO U3 OTKIATbIBAalO- 
uxca cioeB; V — HOpMaJIbHad CKOpocTb pocra rpaHu. Torga B TeyeHve mpo- 


u(z,0) 


V 


Puc. 2. PacmpeqeneHve KOHI[eHT- Puc. 3. SapucumocTh Koadbpunu- 

pauuu B KpHcTame B MepBblii Mo- e€HTa  HepaBHOBeCHOrO 3aXBaTa 

MeHT TOCI€ OTJOXKeHHA HOBOTO IpHMecHh OT  CKOpocTH pocta 
COA Kpuctamaa 


M@xKYyTKa BPeCMeHH MeXKy OTMOKCHHAMM NOCMeyIOULUX cOeB, T. €. pH 
O0<t<+t=A/V, pacnpexeneHue mpuMecuH B KpHcTale onMcbIBaeTCA pelle- 
-HHeEM cuJleqy!IOuleH 3aauH: 


| Ou Ou 

) Cor Oy 
| a = Pi> mo waa: (2) 
| C0 (Oh BO Gh; 

a a ed °) 


Koaddunnent p B (2) XapakTepu3yeT CKopocTb O6MeHa 4aCTHLaMH IpH- 
MeCH MexK IY MOBEPXHOCTHBIM CJIOeEM KpUHCTassia WH CpeoH. 
B cuuly nMepHoquuHocTH 3afauv BO BpeMeHH C TepHOoM t 
Cz (x) =c(x —h, t) =u(x—A, t) + Co (x — A). (4) 
B KatecTBe iipHOJIMxKeHHA K MUCTHHHOMY PaBHOBeCHOMY paclipeyeseHuro 
“IIpPHMecH B KPHCTAaJWIe MbI MpHMeM CJIeAYIOULy!O PYHKILMIO Cy (x): 


Cs, 0 << x <i Uh 

¢9(x) = 6) 
Cy, x>l, 

rye 1 — TomumHa IIPHNOBeEpXHOCTHOrO CJIOA, B KOTOPOM PaBHOBeCHadA KOHILCH- 


TpalluA MpWMecu Cs OTMMUAeTCA OT paBHopecnoii KOHICHTpallH Cy B OOBEeMe. 
CreqopaTesbHo (cM. pue. 2): 


Cy 6s, Ore wis 
Cy — Cy, le AE ad 3 

sea ales i ead Nec ual evs et pees Fake eae eo} 
u(x —h, *), GS AL, 


Pemenve ypapHenua(l) c KpaeBbimM ycJloBHem (2) M HauasIbHbIM yCJlo- 
Buem (6) uMeeT BHI 


ee \ G(x, & du(é, 0) dé, (7) 


rye dyHkuua [puna 
: aes) OMA Gaal) 08 
Gaps 2) = ras ex? |- “a | mig exp| ADE | 


—2p (exp |- ps — ere ds} ; 
0 
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a 

Tlomp3ycb MepHOAMUHOCTHIO 3aja4H BO BpeMeHH C NepHOJOM *, MOJIY4HN 
cmenyroulee =MHTerpo-pasHocTHoe ypaBHeHue VIA onpeseeHna (yHKIMt 
WK, <)s 


{ 
(oe) 


u(x, 2) =\[u—A, ») +0 A) — 00 6)1G (x, 6, 2) dé + 


h 


h 
+ \ fer = 00 (01 G (78, =) dB. ¢ 


TlockombKy TO¥HOe pellieHwe STOrO ypaBHeHHA HavTH, MO-BUMMOMY, 
CIO2KHO, Mbl OfpaHM4YMcA HYJIeBbIM NpHOMKeHHeM, IPHHAB 
: 
I 

Ja onpefeseHua Hev3BeCTHOH MOCTOAHHOM Uz BOCIIOJIb3YeMCA CJELYIOWAM 
paccy2xjenvem. IIpu oTioxXeHHH HOBOTO COA TOJMMHbI A B KPHCTaJJ MO! 
llalaeT MpHMecb B KouMuecTBe C)f. 3a BpeMA t H3 KPHCTaa BbIXOAMT MPH: 


= Ue = CONS. 


Ou 4 

Mecb B KOJIMUecTBe —D \= dt. C m&pyroH cTopoHbl, corjmacHo ompeje: 

x=0 

0 i 

JICHHIO UW, A3MeHEHHe KOJIMUECTBAa IPHMECH B KpucTasue 3a Bpema oT t = 0 not =* 

co (oe) 

i 

paBHO \ [Wp + Co (x)] dx — \ [u + Cy (x —h)] dx = (ug + cy)h. CneqoBatTembHo! 
h 


) 


0 
13 


oh —D\ = 


pt = (te + ov) h. (9) 
, : 


Ilocne mpeoOpa30BaHua STOTO BbIpaxKeHHA MpH momo (7) Noy4uM 
ue(h + g(h)l=alh—g (9) +8 (4)] +evlg (4) -—g(ih+!)—Al + | 


+es{g(0)—g()+g(h+)], (10) 
rge 
g(b) = = exp l- a exp | (s7= +p V De)" erfc a= “= pV Ds) — 
— (6+ 5) erle (==) +2 De exp l-ael- aah 


Uro6p Temepb Momy4yHTb cpemHee lo OObeMy KPHcTaswia 3HaveHHeE Koap- 
(buueHTa k 3axBaTa MpHMecH, HY2KHO pa3Ze/MTb CpesHIOIO KOHWeHTpalMio 
MpHMe€CH B KPHCTaJle Up, -+ Cy Ha KOHIeHTpalluio TpumMecu B 2%XuAKON chase 
cr. Bripaxenua (10) u (11) MoxHo ynpocruTh B AByXx TIpeWeJIbHbIX CyYaAx 
MaJIbIX HM OOJIbIIMX CKOpOcTeH pocTta Kpuctanna V = h/t. Umenno, 0603Hauaa 
Ro=Cy/er, ks =Cs/cr, ky =c4/Cz, MOJYYHM CJeLyIoulve POpMyvIbI WA KoIb- 
(pPHIlMeHTa 3axBaTa: 


IV 
b= hot (ks— ho) ay + (kiko (h+) a5 mpaV< 2; (19) 


l D F 
Eh = hy + ky7— (ky — hs) Inpu V>>. (ia 


Heo6xogumo noxyepKHYTb,YTO HCHOIb30BaHHe (12) u (13) umeer cmpica MII 
MpW Takux ckopocrax V,Korgja He Hapyllaerca UcnOb3OBaHHOe B Hayane mpeq- 
TOTOXKCHHE O MIHOBCHHOCTH OTOKCHMA HOBOTO ciOA BetectBa. TlockombKy, 
OAHAKO, CKOPOCTb TNePeMelCHHA CTYN€HH CYyIeCTBeHHO MpeBbilaeT HOPMaJIb- 
Hy!0 CKopocTb pocta V, dopmysbt (12) w (13) Moryr mpumenareca B IWMpOKOM 
HHTepBayle 3HaueHHH V. 


820 


Kospuluent ky, BxoauMi B (12) u (13), He ABAAeTCH NOCTOAHHBIM UH Jou- 
€H 3aBHCeTb OT CKOPOCTH pocta NO 3akKOHYy,aHasorMyuHomy (12) u (13). etcrsu- 
€IbHO, BbICOKaA CTYN€Hb MOx*KeT ObITh MpescTaBeHa Kak CKOMNeHve Mapau- 
@IbHBIX [pyr Apyry 2eMeHTapHbIX MOHOATOMHBIX CTYMeHeH, H BbIUHCeHHe ky 
BOMHTCA K PelCHHIO TOMbKO UTO paCCMOTPeHHOH 3alaun c saMeHO h Ha BBICOTY 
JIEMeHTapHOH cTyneHu, a ky — Ha KoapPuNNeHT 3axXBaTa MpHMecu 3TOH cTy- 
eHb10. Ilostromy mpu MavbIxX cKOpocTax pocta Tperui yen B (12) B elicTBU- 
€IbHOCTH KBawpaTuyen mo V, a BCA KpMBaa 3aBMcMuMocTH R(V) 6ymeT UMeTb 
XapakTep, M300paxKeHHbId Ha puc. 3. 

BaxkHbmM cuieqcTBHeM (12) u (13) aBaaeTCa BO3MOX*KHOCTb ONPeseeHHA 3a- 
BHCHMOCTH KOS(*PPMIMeHTa 3aXBaTa OT Kp¥HCTalorpaduyeckol opHeHTalluH 
rpaHu. Ora 3aBHCHMOCTb BXOJMT pele Bcero yepes BeMYMHDI Rs u ky. Or uH- 
HeEKCOB pacTyilleH MOBePXHOCTH 3aBHCAT TaK%Ke 3HAYeHHA NapaMetpa p H KOIp- 
(buuventa Auppysun D, onpeyensioujue BeluunHy KoapPuuMenta 3axBata 
puMech 3ToH nOBepXHOCTHIO. Tak Kak TlaBHble 3HaveHHA TeH30pa Audppy3Hu 
MOryT OTMM4ATbCA [pyr OT Apyra B HeCKOJIbKO pa3, aHus0TponuA Auppysuu 
NOMMKHA CYUIECTBEHHO CKa3bIBaATbCA Ha HepaBHOBeCHOM yacTH Koa*pPuuHeHTa 
3aXBaTa. 

BecbMa BaXKHBIM cyleqcTBHeM (12) u (13) aBaaetca, m0 HalleMy MHCHMIO, 3a- 
BHCHMOCTb Kos*PUvWHeHTa 3aXBaTa MpMMeCH OT BBICOTbI cTyMeHeli h, KOTOpaA 
‘pefcraBiaet coOoh OfHY H3 TlaBHbIX XapaKTepMcTHK erynenuatoti CTpyk- 
TYPbl NOoBepXHOcTH KpucTasa. B cusy 2TOrO *akTOPHI, BJIMAIOWLMe Ha CTYNeH- 
YaTy!IO WWepOXOBaTOCTb rpaHu (MOBepXHOCTHaA 29Heprusa (%), mepecpimeHHe (°,), 
TemMilepaTypa, MpMMecH H T. J.), MOryYT M€HATS KOSpPMUMeEHT 3axBaTa. CryneH- 
gaTad CTpyKkTypa MOBepXHOCTH KpHcTada OKA ObITh B STOM CJIyyae NOcped- 
-HHKOM M@Kjly yCJIOBHAMM pocTa KpHcTasa uM ero cBolcTBamu. I[locKombky, 
omHaKko, (12) u (13) NomyyeHbI WIA MpocTerweH MOJeIH PaBHOOTCTOAMIMX CTy- 
NeHeH OMHAKOBOM BbICOTbI, YTOUHEHHe CJleaHHOrO BbIBO,a TpeOyeT pelleHua 
3aaul JIA MpOH3BOIbHOH (yHKWMM pacipeseteHuA cTyMeHeH NO BbIcoTaM (°) 
HM 10 pacCTOAHHAM pyr OT Apyra. 


! 


MHcTuTyT KpHCTaJsorpadHu Ilocrynu10 
Akajlemuu uayk CCCP 25 I 1960 


WAHTHPOBAHHAS JIMTEPATYPA 


1P.T. JemmMaeuu, Cexropvanbyoe crpoenue Kpuctamios. M34. AH CCCP, 1948 
2R. N. Hall, J. Phys. Chem., 57, No8, 8836 (4953). ° HW. M. TO Ue gate A. Uep- 
HOB, Kpueraasorpagiia, 4, 5, 788 (1958). 2A AL cle! pil O13. WH. Wykosa, 
Kpucraasorpapus, Ne 4 (1960). 5 A. A. Wepuos, JAH, 17, Neo 6, “533 (1957). 
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Aornayo Ankagemun nayr CCCP 
1960. Tom 132, Ne 4 


XHMH ff 


B. C. ABPAMOB u H. A. WJIbHHA 


PEAKUMM AJIBAETMAOB HW KETOHOB C AMHJAMH 
POCPOPHCTHIX KUCJIOT 


( [I pedcmaeneno axademuxom B. A. Apbysoeom 28 I 1960) 


Aub]erugbl H KeTOHLI pearupyroT c atupamu cbocctbopucrTHIx KUCOT H AMan- 
KKJICOCPOPUCTHIMH KHCJIOTAaMH HM OOpasylor SPUpbI a-aIKOKCHaIKHIocpuHO- 
BbIX KHCJIOT B MepBoM cuyuae (*) H SPHPbI G-OKCHaIKUMPOCHHHOBLIX KHCIOT 
BO BTOpOM (*). HeqaBHo peaks aJIbJerHOB HM KeTOHOB OblJa pacmpocrpane- 
Ha aMHJIbI POCHOPUCTHIX KHCOT HM ObIMO NOKAa3aHO, YTO aHHIMAbI Pocdopucrpryx 
KHCJIOT pearupylor C aJibseruaMu U KeETOHaMH C OOpas0BaHHeM aHHJIHO3pUupoB 
O.-aJIKOKCHaIKHIPOCcpHHOBbIX KucuIOT (3) MO Cxeme: 


Q (0) NHC,H, \ 
a \y/ CHR 
NHC.H3* RCH=O ——>— 7S x JP NHGgHsg 
3 6 RCH—O om! 


Takoe TeyeHHe peaKIMH MOMTBepxKAaeTCA avHbIMM OMBIWICHHA MpodyK- 
Ta I, B pe3yJIbTaTe KOTOPOrO MOM y4aloTcaA MMpOKaTeXHH, AHHJIMH WM COOTBETCTBYIO- 
Ula G-OKCHaJIKHAMOCpPHHOBaA KHCJOTA. 

J[pyrad Bo3MOxKHaA PeaKIIMA alberuOB UJIM KETOHOB C AMMJOrpyNMon amu- 
OB (POcopucTHIX KHCJIOT, MO-BHJMMOMYy, He MfleT, TaK KaK HHKAaKUX Apyrux 
MIPOAYKTOB, KPOMe HeOOJbIIMX KOJIMYECTB CMOJIbI, NOJyueHO He OblwI0. OLHAaKO 
JIA MpOBePKH MOCMeHeErO YTBepKACHUA MWKeMAaTeMbHO ObIIO U3YYHTb peakIlHH 
aJIbAeTHOB HM KeTOHOB C JM3aMeILeCHHbIMH aMUaMu CoccopucTbIxX KUCJOT. 
Oxa3aslocb, 4YTO aJIbAeruAbI M KETOHbI BCTYMAaIOT B PeaKIHiO C AMITHMAMu amu 
cbocsbopucrpix KuCcOT(*). OcobeHHO JIerKO, C BbIZeJICHHeM Tela, MaJIKUJIaMU bl 
(bocsbopucTHIX KUCJOT pearupylorT C rasIOHA3aMeleHHbIMH KapOOHHJIbHBIMU CoedH- 
HeHHAMH, TaKMMH KaK XJOpadb, XJIOpalleTOH, CHMMeTPHYHBIM AMxJOp- 
alleTOH H Jp. 

Qpupbr ochopucTrok KUCMOTHI C TasIOWVA3aMEM[eCHHbIMH aJlberufaMu U 
Ke€TOHAMH, Kak ObIIO WOKa3aHO PAXOM XHMHKOB (°), pearupytoT c OOpasoBaHvem 
CMelUaHHbIX scdupoB docdopHow KucsoTH. I]eppuyHad aTaka cpocduta ocy- 
ULCCTBAACTCA SJICKTPOPMJIbHBIM ATOMOM YIviepOjla KapOOHHIbHOK Ppynnbl c oOpa- 
30BaHHeM MPOMeKYTOYHOFO TPeXWICHHOUMKIMYeCKOrO COeCAHHEHHA, KOTOPOe 
pacnamaeTca C OTUeMJeHHeM raJOHAHOrO aKa HM OOPpasoBaHHeM CMEIIaHHbIX 
[MaJIKHJIBHHHJIOBLIX IPUPOB CPocPOpHOH KHCJIOTbI NO CXeMe: 


OR ae 
—> (RO),P—O—CH=CCl, + RC) 
PSCC! aR i [ 
O 


(RO), + CC1,CH-0 > | (RO), 


Ole O+ 


XMOpasib, XJOPaWeTOH, %-XJIOPIMKJIOreKCaHOH UM Jp. JerKO BcTynMaloT B pe- 
aKIHiO C AUSTHNAMHaMu oc*PopucTHIX KHCOT H OOpasylOT aMUOAaKUJIBUHH- 
JIOBbIe SdUpbl docsopHOH KuCJOTHI. PeakWuA MpoTekaeT aHaJlorHyHO PeaKILHu 
acupoB ocopucTOH KHCJOTHI H, MO-BUAHMOMY, HayMHaeTCA aTaKOH aTOMa (poc- 
copa, Hecyulero HeMOeJIeHHYy!IO Napy 3JIeKTPOHOB, QIeCKTPOPHJIbHbIM aTOMOM 
yruiepoqa KapOoHHWJIbHOM rpynmbl c OOpasoBaHHeM NMpomMexkyTouHorO COCAH- 
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y 


Henua (II) 4 3akKaHuMBaeTca mpeBpalleHHeM B aMufoapup (pocopxHori KHCJOTHI 
C OTIeMIeHHeM TraslOoHAHOrO aJIKHa. 


oO 


RON i 
poh CaHsh + RC—CH,C] —> 


(CH) ,N GOR (CHs))N 
>PO7 __ TS 
ROM, RO’ | 
CR—CH,Cl fe) 
al) 


HbI€ 2KHKOCTH, MOUTH Oe3 3anaxa (cM. Tad. 1). 


NS ~ 
pea RCI 


@Dopmyna amMuxosmupa dmochopuoli KucOTHI 


CH,O 
 p—OCH=CCI, 
(CoHs)2N° J 
C,H;O 
Pet OCHE CCl 
(CoHs)N fh 
C.H;O 
Wi Pi—(©C= CH, 
ll | 
(C2H5)2N O CH,Cl 
u30-C3H,O 
PP — OCH = CCl, 
(CoH3)2N° 
H-C,;H,O 
DP 2,0C 25H 
ei 
(CoseN OG CHACI 
H-C,H,O 
POG CH. 
Ceo I] | 
Popo CH, 
H-C,H,O 
DP 10cH = CCl 
(CzH,)2N I! 
H-CysH,O 
P — OC= CH, 
ll | 
(C2Hs)2N o CH,Cl 
H-CyH,O 


yP — OC = CH; 
(CoHs)2N I 


3 
H-C,H,O 

VAS ENS. << aie 
(CoH,)2N I 


AMUJOaJIKWJIBUHHJIOBBIe 9 


qeleHHad Opomuy-6 


T. Kun.,°C/mm 


20 
WD) 


20 
dy 


BbIY. 


116—117/3 


112—114/3 


120—122/3 


124—125/6 


142—143/10 


105—106/5 


131—133/3 


144—146/5 


110—112/4 


160—161/6 


1, 4646 


1, 4600 


1,4545 


4,458 


1,4545 


1, 4380 


1, 4590 


1, 4550 


1, 43840 


1, 4644 


1, 2323 


41,2118 


14078 


1, 1889 


1,0932 


0,9974 


1,4527 


1,0750 


0,9905 


14,0275 


D919 


62,33 


64,98 


66,63 


66,82 


61,84 


12,18 


71,62 


66, 30 


77,69 


58, 08 


62,69 


62,45 


67,34 


67,05 


62,29 


71,93 


71,68 


66,82 


78,47 


60 


62 


78 


65 


i) 


of 


63 


67 


62 


60 


AMHlOaJIKWIBUHJIOBbIe SPUPI POCPOpHOK KUCIOTHI — OecUBeTHbIe NOABHK= 


(PUpbI MpUcoequHsAIOT Opom. Henpexesbuocts, ompe- 


POMATHBIM ME€TOJIOM JIA AMSTHJIaMULOOyTHAM30NponeHHJo- 


Boro supa cboctopHo KucuOTHI, paBHsetca 100%, Ilpu HatwuHu xulopa B BH- 
HHJIPHOM pajuKasle OMpeqeweHue HeMpeeIbHOCTH He Maer yOBMeTBOPUTeNb- 


HbIX P€3YJIbTAaTOB. 
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[lonbirkH yCTaHOBHTb CTpOeHHe MOJyYeHHbIX MPpOAYKTOB MeTOJOM Tepeste- 
upukallun (°) He MpHBeAH K NOJOKUTeHBIM pesysbTaTaM. [Ipu Kunauvenuu 
WSTUNAMUOOYTHI-H30MpOneHHOBOrO apupa HU WuITHTAMULOOYTHI-c-MeTHI- 
-XJIOPBHHHJOBOrO adupa tocpopHOH KHCOTHI C H36bITKOM OyTHOBOrO cHUp- 
a B IIPHCYTCTBHH aJIKOTONATa HATPHA HIM PocpopHOK KUCIOTHI NepesTepudu- 
alldH HE MPOWCXOAUT, SPUPbI H3 PeakIMH BOSBpalllakoTCH HeM3MeCHHbIMH. 
O-BUJMMOMY, HaJIWyve JUSTHIaMHAOrpynnbl, CBA3AHHOM Cc aTOMOM qocdopa, 
Ka3bIBaeT BJIMAHHe Ha peaKUMio MepesTepHpukaluu CMEWIAHHbIX aJIKHaMuo- 
(pupoB. Peakwua nepestepupuKkalun usyyaerca. 

J[uamuyospupbl docopucrplx KHCJIOT BCTYMAaIOT B peaKILMIO C aberusamMu 
K€TOHAMH aHaJIOrHuHO amMuyoapupaM. wa 


KasaHcKuli XHMMKO-TeXHOJOrMuecKUi MHCTHTYT Tlocrymusto 
um. C. M. Kuposa 21 I 1960 


UMTHPOBAHHAA JIMTEPATYPA 


Pb. C.vA6 pamos, MAH, 795, 991; (1954), 92- BiG. A) 6'pta mio By TAH) 17337487 

- * B.C. AGpamos, H. A. Hnpuua, JAH, 125, 1027 (1959)... 4 B. A. A p- 
by3soBs, Il. HW. Anumos, O. H. Wexoposa, H3s. AH CCCP, OXH, 1956, 932. 
W. Perkow, E. Krockow, K. Knoevenagel, Ber., 88, 662 (1955); J. F. 
Ilen, O. H. Jonson, J. Am. Chem. Soc., 77, 2871 (1955);A. H. lyqopuk, Xumug 
4 TIpHMeHeHHe cbocsopopranvueckux coequHeHul, M3g. AH CCCP, 1957, crp. 248. °& A. H. 
Ty ZoBuk, )KOX, 26, 1426 (1956). 
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Jloxnanm Axagemun nayx CCCP 
1960. Tom 132, Ni 4 


XHMH; 


M. C. BAPBHHOK, B. C. KYMPHH, B. B. MASYPEK u I. HW. CEMEHOB 


®VW3MKO-XHUMNYECKOE HMCCJIEMOBAHHE TPOWECCA 
OBPA30BAHHA &YP&YPOJI-AHHJIMHOBbIX CMOJI 


(IIp:dcmaeneno axademuxom H. B. Tananaeesim 29 I 1960) 


Tlonyuenue :ypcypos-aHnWIMHOBbIX CMOJI B JIMTepaType omucaHo aBHO (7) 
OHM Halli MpMMeHeHHeE JIA MpHTOTOBJICHHA JAKOB HM MIpH XHMHYECKOH CTAaOMJIE 
3allH rpyHTos (7), OHakO XHMH3M Mpollecca OOpas0BaHHA CMOJI U3 dyppypos 
WU aHHJIHHa B JIHTepaType He ocBellaica. JIA U3y4eHHA STOO Tpolecca MbI HC 
HOJIb3OBaIH MCTObI (—PH3HKO-XHMHUCCKOLO aHaJIH3a B COUeTAHHM C XMMMYCCKEM, 
wu (pH3H4eCKHMH MeTO,aMu HccleqoBaHHa. IIpH STOM MBI paccCMaTPHBAaJIM CBeTC 
MOPJOMLaIOllMe CBOHCTBA CHCTEMbI, BASKOCTb HM TeMOBOH apdeKT. McxoHbIMH BE 
IeCTBAMH CJYXKHJIH: aHHIHH, Pyphypod, alleToH u Toyo (4. J. a.), COUAHA! 
KucuoTa (xX. 4.), CBeTONOrOULeHHe alleTOHOBbIX PaCTBOPOB VH3MepsAJOCb (oTa 
SJeKTPHYeCCKHM CHeKTpodpotometpom C@-4, Ba3kOcTb — BucKO3sHMeTpoM [en 
mviepa (MOJeJb JVJIA MPeWUH3HOHHEIX H3MepeHHH), TeMJIOBOH adpekT — B K 
uopumerpe (*). MudpaKkpacuble cneKTPbI CHHMAJIHCb Ha ABTOMATHYCCKOM CHeKTP 
metpe MKC-2. Uro6ni npocequTb B3avMojeucTBue (PypPypola C AHHJIMHOM B Ha 
yasle mpolecca CMOOCOpas0BaHHA, Oblla UcceqOBaHa cucTema dypdypol — 
aHWIMH — aero — HCl, cymma dypdypota uv anuatuna 20 mon.%, HC 
0,0015 mon. %. | 

Hsyuasocb cBeTonorsmomeHue cucTembl. AWeTOHOBbIe pacTBOpb! dbypdhyposé 
M aHWJIMHa CMCLIMBaJIMCb B pa3JIMUHbIX COOTHOWMeHHAX. HCl TIpHOAaBs ACH 
BUJle KOHL. COJMHOM KMCJIOTHI K PaCTBOPaM AHHJIHHA B alleToue. CBeronorvJouse: 
HHE PaCTBOPOB H3MepAOCh CNycTA MOMUaca NOCe CMeLIeCHHA, KOra OHO pH: 
OOpeTasioO SHaveHHe, OCTaBIUIeeCH HEH3MCHHbIM B TeYeHHe NpPOOIMKUTeMbHOrC 
BpeMeHH. 

PesyJIbTaTbl U3MepeHHit mpeycTraBlenbi Ha puc. 1. Ha KpuBolt onruueckas 
IWJIOTHOCTh — cocTaB (KpuBas J, } = 560 Mp) HaGwOfaeTca OcO6as TOUKA, OTBE- 
yalollad B3aHMOsehcTBuIo (bypdypoula C AHHJIMHOM B MOJIbHOM OTHOmeHuH | : 1, 
KOTOpad HavOoJlee OTYETINBO NpOABJAeTCA B OOJIacTH cnekTpa 530—560 mu. 
O6pa3zoBanue coezuHeHnaA us 1 Moa (@yppypoa u 1 Mona anMIMHa Ha MepBor 
cTaquH CMONO00Opas0BaHuA oTBeyaeT cbypdypanuay (I) (4) 


Be H 

EA = ee: << = 

C)—NH + 050-2) =t- OY + 0. 
(1) 


Jia W3sy4eHuA Oosee riyOoKoOH cTaqHH cMOMO00Opas0BaHHA OblIa uccAeTO- 
Bana cuctema dyppypom — anuaun — HCl— anerou, cymma dypdbypona wu 
anuinHa 20 mon.%, HCl 0,012 mon. %. 

OjlHaKO B STOM Cuy¥ae Meped MPHTOTOBCHHEM AalleTOHOBBIX PacTBOPOB cMecH 
bypdypou — annsmn — HCI pasmunoro cocrapa HarpeBaduch mpu 40° B Te- 
ueHue 7 uac. HarpesBanue ctbypdypoul-annHHOBbIx cmecell Hu YBeJINYeCHHE KOH- 
meuTpaunu HCl cnoco6crayer yray6menut1o mporecca cmowloo6pa30BaHHa. J[ua- 
TpaMMa ONTHYCCKAad IWIOTHOCTh — COCTaB B STOM Culyuae (KpuBasa 2, } = 565 Mp) 
uMeeT Oovlee COKHEI XapakTep. Ha KpuBbIX ONTHYeCKaA NNOTHOCTh — cocTaB 
HaOMOMaloTcsd 3aMeuaTEbHbIe TOUKU, OTBEYAIOINHE MOJIbHBIM OTHOLIeHUAM 2 : I; 
1:1; 1:2; 1: 4.97 Touxu nogrBepxaioTca Ha “AMarpaMMe ONTHYeCKAaA MVIOT- 
HOCTb — CocTaB TIpH W3yyeHHH paspesa Cc CyMMOH cbypdhyponma u aHusauHa 
40 mo.% (KpuBaa 3, } = 570 Mp). 
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BxskKocTb UccyleoBaHHOH cucTembl (bypdypoa — anuann — HCl (HCI 
012 mo.%) usMepsuacb pu 60°, Koraa ypbypod-aHHIMHOBbIe CMOJIbI Ha- 
OAATCA B BASKO-TEKYYeM COCTOAHHH. 

Ha Kp¥BbIX BASKOCTh — COcTaB HaGJIOfJaeTCA OCOOaA TOUKA B Bue OcTporo 
MaKCHMyMa, OTBeYaIOlLero B3AMMOeHCTBUIO (ypdpypoula HU aHHHHa B MOJIBHOM 
oTHOWMeHHN | : 2 (kpuBax 4). BaskocTb CHCTeMbI B STO TOUKe NOTH B THICAUY 
pa3 IIpeBbILIaeT BASKOCTb HCXOJHbIX KOMMOHEHTOB. OTa OCOOaH TOUKA He H3Me- 
HAeT aOCLUINCCHI (COcTaBa) IPH UpHOaBeHHu HHAMpepeHTHOrO BeLecTBa —TOYyO- 
Jia, XOTA BASKOCTb CHCTeMbI IPH STOM YMeHbIUNaeTCH,. 

J\a mocrpoeHusA JHarpaMMbl TeMIOBOl addeKT — cocTaB Obila usyueHa CH- 
erema dbypdypou — anuaun — HCl (HCl 0,048 mon. %). [Ip menburem cogep- 
waHun HCl mporecc cMOJlOOOpasoBaHHsA MpPOTeKaeT MCWICHHO, YTO 3aTpyAHAeT 
USMePpeHHe TEMJOBbIX “adtpextos. Ha KpupBon Ten- KON 
MOBO sddeKT — cocTraB (KpuBaa 5) HaGwoOMaeTcA 
ocoOaH TOUKAa, OTBeUAaIOWad B3aHMOJeCTBUIO 
@yphypovla c aHHJIHHOM B MOJIbHOM OTHOLICHHH 
1:2 (renoBol sdcdeKT BbIPaxKeH B KaJIOpHAX Ha 
MOJIb cmecH). Takum oOpa30m, oco6axa TOUKAa, OTBE- 
yalollad BSaNMOJeHCTBHIO (bypdypowJla Cc aHWJIMHOM 
B MOJIbHOM OTHOWICHHH | : 2, nogTBepxKAaeTcA Ha 
(MarpamMax cocTaB — CBOHCTBO MpH UusyueHHu 
‘pAfa cCBOHCTB: CBeTONOFIOWeHHA TeNOBOrO acp- 
(pekTa H BA3KOCTH. CMOVJIbI, OTBEUAIONLHe STOH OCO- 
Gol TOUKe, ABJIAIOTCA HaWJIYYWIMMU CTaOHIM3aTO- 
pamu rpynros (?). 

Meroyamu xuMHuecKOrO uccieqoBaHua (aHa- Wl 
JM3, CHHTe€3, KOJIMYeCTBEHHOe THAPHpoBaHHe) u 
W3yueHHeM UHPpakpacHblX CMeKTPOB HaMH ycTa- 
HOBJICHO, UTO JAHHOH OCOOOK TOUKe OTBEYAIOT JBa yy) 
XHMHYeCKHX COCHHEHHA, M3 KOTOPbIX OJHO NyTeM 
WMKIM3aluu IpeBpalijaerTcs B Apyroe. | 

Ha oOcHOBaHHH ykKa3aHHOrTO cCxeMy Oovlee Tly- 
6oKoH cTaquH cMOOCOpas0BaHHuA MOXKHO Mpeq- xf 
CTaBUTb B CJIeJ{yIOWleM Bue: s 


X% 
S 
S 


Tennobed a@mexm 
S 
S 


sept LET 
se - Va HCl OF. 
a 
ESRC RS Fear see, O15 
> <__ S=NH-—CH,—CH=Ch=C= CH= N= 

= i bi 

(II) ‘ 
9 $050 

Va ay. 

js(Omre S 

Sis 8 

eee ENA CHC CH, & 

SW S 

| 8 
S 907 


oA 
00 333 50 666 100 PE: 
(III) Puc. 4 


Coequuenue II] O6biwio HaMM BbIeIeHO H3 CMOJIbI B BUC OeCIBETHBIX KDPH- 
cTamioB c T. mut. 144°. Creqyer OTMeETHTh, UTO TaKOe COeHHEHHE OBIIO MOJy4eHO 
paHee B H€CKOJIbKO MHbIX, ycuoBuaAX Max ToysHom. Ilociequui mpunuca,emy 
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(bopmyJly CTpoeHusa C TeTPparHAPONMPHAMHOBBIM KOJIbUOM (°). OwHako pu H3y 
YeCHHH HaMH H.-K. CieKTpa 3TOFO COeAMHEHUA MU MpofykTa ero THAPHpOBaHHs 
(c | r-mom. H») OKasasocb, 4TO YaCTOTA NOPIOWLCHHA C=O cmemlaeTca OT HOP: 
MaJIbHOFO 3HaUeHHA JIA HeHampsXKeHHBIX WMKIOB (1712 cm~*) K 3HaueHHIO, Xa 
pakTepHOMy JIA MATHWIeHHBIX IWHKIOB (1742 cm‘), IpH OJHOBpeMeHHON 
“ucue3HOBeHHH wacToTH! C=C. Ha uacrory BasleHTHOoro KoeOaHHA C=O B II) 
OKa3bIBalOT BIMAHHe Ba adpekTa: C OHO CTOPOHHI, seKT COMpAXKeHHA, CHU 
*KaloulHM yacTory, c Apyroli — HalpsAxKeHHOCTh NATHYWICHHOO IWMKIa, MOBbILTArO: 
uaa ee. [losromy uacrora C=O B II] umeer HOpMaJbHOe 3HaYeHHe M HE MOKA3br 
paeT compsxeHua. B y.-cb. cmexrpe coequHenua II] Ha6sogaeTca cimadoe co- 
npmKenne (pu } = 300 mp KosbpuveHT 9sKCTHHKUMM CHHxKaeTCA OT Y10C 
-y III go 4660 y mpogzyxta ero rufspupoBaHus). 

Coeqnueune III BpiyqeiuTb 43 CMOJIbI He YWaOCb, HO Obl NOMyYeH Mpopyk 
ero rugpHpospanus (c | r-mom. Hg) B BUe NOUTH GOecIBeTHBIX KPUCTaJIJIOB (CBET- 
JIO-KOPHUHEBHIX) C T. I. 83—83,5°. QieMeHTapHbIH aHalH3 HM MOJIeCKyJIApHBIL 
Bec oTBeyaloT tbopmMyvie Cy,H,sONz. | 

Ilpogyxt rugpuposanna II], orBeyaroulH TOW xe CaMOM SMMMpHYeCKOH ops 
myJe, umeert T. m1. 114,5—115°. Puapuposanue B OOONX CAy4YaAX MPOBOAHJIOCE 
B OJMHAKOBbIX yCIOBHAX: KaTamu3aTop Pd/CaCO;, pacTBopuTelb sTHusalerTar, 
ylaBJleHHe HOpMaJIbHOe, TeMuepaTtypa ~18°. 

B pesyabratTe MmpoBeseHHOrO HCCJIeHOBaHHA MOXKHO CUHTATb, 4TO PypPpypos- 
aHWJIMHOBBbIe CMOJII (cocTaBa | :2) mpescTaBJIAIOT COOOIO CMECb HH3KOMOJIeKY JAp- 
HbIxX, coequHeHuH II uw III, KpucramM3saluA KOTOPbIX 3aTPpyAHeHa 3a CYeT He- 
wukMueckou dopmp II. | 

BpinoJIHeHHOe HaMH UCCeOBaHHe MOKAa3bIBaeT MVJIOMOTBOPHOCTb KOMILJIeKC- 
HOrO MOAxosa K H3y4eHHIO CHCTeM MeTOJaMH CH3HKO-XHMHMYeCKOrO aHaJIH3a 
B COUCTAHHH C JIPyrHMH MeTOJaMH UCCJIeOBaHHA. 


Iloctynuuo 
20 I 1960 


UMTHPOBAHHAS, JIMTEPATYPA 


1Slenhouse, Ann., 35, 301 (1840);G. Mains, M. Phillips, Chem. Met. 
Eng., 24, 661 (1924). ? K. 9aauc, Xumua cunreTuyeckux cmom TOHTH, 1938, erp. 785; 
M. T. KocrpuKo, Bonpocst teopun rugpodo6usauuu rpyxtos, JI., 1957, crp. 70. 
3B. OcrBpasnby, P, Jiotep, K. TpyKep, @usuko-xumuyeckue u3mepenna, 4. 1, 
il we ae Sots Ren a halmot, Ann., 271, 11 (1892)5 90 Gy Mia Gowan 
: em. Soc., : ; 1954, 4032. ® JI. Benaamu, VUudpax 
eneeere Ve ant. (ppakpacHble cmeKTpbI 
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XHMHfA 
B. MW. FYHAP u C. H. 3ABbAJIOB 


HOBbIM CHHTE3 ®HTOJIA 


(ITpedcmaereno akademuxom B. A. Kasanckum 12 II 1960) - 


B ofHOH M3 Mpesbiqyuux pador (1) HaMM ObWIO OCyUeCTBeEHO aJIKHJIMpOBa- 
Hue AMrMApopesopitnHa MpenusOpomugamu (II) u B pesysbTaTe Cc BBIXOZOM 
oxo0 50% nomyuen pay WMKIMYECKHX B-7UKETOHOR, COsepxKalux H30mpeHouT- 
Hble Wen. 

B HacToslleH cTaTbe MOKa3aHO, YTO STH MpOH3BOAHbIe AUrHApopesopiuna 
MOryT ObITb HCMOIb30BaHI B CHHTese *uTOa (XIII) uw Apyrux usonpenonyzHEIX 
coeqMHeHHH. 


(0) 
R R R 
R A OOH 
ae ane a axon, Lies 
HO 
CH,Br ; O 
1) 


(I) (Ui, tv) 


(V, Vv) 


R 
NorLyeio; Coan 


(IX, X) (X1, XID 


(Vil, VIL) 


VY . é 
i, V, VN, IX, XI, ReCHy Voie ies Xi Re ia 


H,OR 


(Xun 


IIpu ruypomuruyeckom paculenieHHu 2-npeHHJI- wu 2-repaHHJqMruApope- 
30PUHHOB (III) u (IV) c BBICOKHMM BbIXOJaMM OOPas0BaJHCb COOTBETCTBYIONIME 
KeToKucsoTs! (V) u (VI), KOTOpBIe, riaqko BCTyMaIM B peakUHio C H3ObITKOM 
JuTHuMeTusa C yuacTHem O6eHxX (PYHKIMOHaIbHBIX rpynn. [lpn Aeruyparalun 
NOJYUCHHBIX MpH 9sTOM KerocnupTos (VII) u (VIII) c nomomp1Io Oucysbpata 
KaIHA HW MOCJELYIOULeEM MCUePMbIBAIOWeM THAPHPOBaHHH HEMPeeCbHbIX Ke- 
TOHOB (IX) u (X) Hal OKUCHIO MWaTHHbI BbIAeeHbI H3BECTHHIC KeTOHBI — TeTpa- 
rujporepanumaueron (XI) u rekcarugpopapHesnsayerou (XII) (*), cuHTesH- 
POBaHHbIe paHee Apyrumu cnoco6amu. Corsacno (*) K WaHHbIM OAHOTO M3 Hac 
(*), keroH (XII) Mower OpiTb Jerko mpeBpalllen B cputom (XIII). 

Takum 06pa30M, HaMH pa3paOoTaH HOBbIM MeTO CHHTe3a M30NPeCHOMAHBIX 
COCMHEHHM, KOTOPbIMT JaeT BO3MOXKHOCTb HapallMBaTb WenoukKy BHHUJIOBbIX 
cnupTos (I) Ha 8 yruepoqHbIX aTOMOB HU NOJyuaTb C BbICOKAMM BbIXOaMH KeTO- 
HbI Tua (XI) u (XII). 
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JxecNepHMeHTANbHAA WACTH 


Ilonmyueuue TeTparuga@porepaHuamaneTroua (XI). 
K pacrsopy wHTHiMeruia, mpuroropsenHomy 43 5,5 © (0,79 r-aT.) JHTHA, 
56,3 r (0,39 Moma) fioquctoro merusa u 300 Mi a6c. supa, NpM MepeMeliMBaHuu 
npHoaBusiu 15 r (0,07 Moms) 5-Kero-9-mMeruJI-8-2elleHOBOH KUCJOTHI (V) (v. mI. 
41—42°) B 150 ma a6c. acupa. PeakitHoHHy!0 CMeCb KMNATHJIM B TeVeHHe 1 ya- 
ca H 3aTem OOpaGoramu sbyom. M3 supHoro cuos BEIjemMIM 15 Tr HeouNULeHHOrO 
Kerocnupta (VII), cogep»xamero 98% KapOOHHJIbHOrO coeqMHeHHA *. 

Cmecb notyyennoro Kerocmupta (VII) u 1 r Oucyabpata Kalua Harpedu B 
BakyyMe 60 mm Jo 120°, a 3aTrem B TeyeHHe 20 MHH. TemHepaTyPy MOBBICHIH JO} 
160°. poxyxr qeruspaTannn pa3s6aBHn SpupoM, MPOMBIIM BOAOK HW nocse yfase- 
HUA pacTBOpHTeA NoyunsU 10,7 Fr HempegembHoro KeToua (1X) c T. kun. 107— 
112° npu 7 mm nu nip 1,4705, comep»xaujero 85% KapOoHHJIbHOrO CcOeqHHeHHA. 


Hatineno %: C 80,36; 80,48;- H 11,293;11,53 
CigHo20. BuuncneHo %: C 80,35; jal, Sal | 


Ilo murepatypHbIM JaHHbIM repaHMialeroH Meet T. Kun. 133—135° npH 
20 wm u np 1,4664 (2). 

IIpu rugpuposanun 10,9 r HenpegewbHoro Kerona (IX) B MeTaHOwe Haq) 
OKHCbIO aTHHbI (744 MM, 20°) NOrioTHJOCb ABa SKBUBAJIeHTa BOMOPOa (2,7 J). 


B pesyibrate nowyuuin 9,6 r rerparugqporepanuuameroua (XI) ct. Kun. 103— | 


108° npu 7 mm u np 1,4375, comepxamero 84% KapOOHHJIbHOrO CoeqMHeEHHA, | 


Cemukap6a3s0n mlaBuTca mpH 95—96° u He JaeT Rempeccuu TemnepaTtypbI MW1aB- 
JIGHHA C 3aBeOMbIM OOpa3iloM. B wutrepatype (?) qa TerparHyzporepaHusae- 
TOHA IIPHBeeHbI CJIeLYIOULHe KOHCTAHTHI: T. KUN. 95—97° npn 4 mM, np 1,4334, 
cemukKap6a3on, T. mI. 95—96°. | 

IlonyuenHue reKxcarugpohapnesunanetona (Xie 
K pactBopy 350 r rugpata oxucw OapHa B 2 JI BOALI NpHOaBuH 70 r (0,28 Moma) 
2-repaHuuiqurugzpopesopunua ([V) (tT. nt. 101—104°) (‘) u kunaTuamu mpu mepe- 
MeluMBaHHnH 12uac. Ilocae oxtaxeHHA UM NOAKMCeHUA KOHY. HCl (m0 kouro) 
M3 peakI[HOHHOH cMecH 9KcTparupoBalu aspupom 54,4 r 5-Kero-9, 13-qumeruuJ- 
8,12-rerpanekaqueHoBol KucloTh! (VI) cj tT. Kun. 181—184° mpu 0,05 mm, 
nS 1,4833. 


Fas Halimeno %: C 71,88; 72;24; H 9,84; 9,97. 
CigHo4Oz. Betuucneno %: C 72,143 H 9,84 


S-Beu3MJITHypOHHeBad COb mviaBuTca mpu 121—122° (u3 Boguoro meta- 
Hoa). 


Hattzeno %: N 6,87; 6,83 
CoaHggO3N2S. Brruncuieno %: N 6,48 


AvaJorv4Ho, mpu JelicrBuM JMTHaMeruaa (3,26 r (0,48 \r-aT.) muTHa u 
33,4 Tr (0,23 Mousa) Hogucroro Merusma) Ha 12,2 r (0,046 moms) 5-Kero-9, 13-nn- 
MeTHI-8, 12-TrerpafleKaqueHoBol KUcOTHI (VI) H nocmenyromel Jeruyqparalun 
Kerocuupta (VIII), cofepxxamero 97% KapOoHMbHOrO CoeqMHeHUA, NOMyUMIH 
9,4 r HempeyetbHoro KeToua (X) c 7. KUM. 120—125° npn 0,05, mm u n$1,4811, 
cogepxamero 90% Kkap6oHHIbHCrO coequHeHUA. . 


Hatieno %: C 82,03; 82,29; H 11,66; 141,62 
CisHgoO. Beruncneno %: C 82,38; IB dli By? 


Ilo murepatypHbim JanHEm (2) (bapHesumauerou uMeer T. Kun. 143—144° 
npu 0,42 mm u ny 1,4810. 


* Syecb MU Jamee no JaHHbIM OKCHMHUpoBaHHa. 
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12,3 (0,047 Moma) HenpegzembHOoro KeToHa (X) ruApupoBadu B MeTaHOUe Ha 
KMCbIO WaTHHbI (738 ma, 20°). Tlocae norjomjeHuA TpeX SKBHBAJIEHTOB BOJO- 
ofa (3,5 1) BhigqemuIM 12,1 r rexcarugpodapnesusanetoua (XII) cr. Kun. 107— 


10° mpu 0,05 mm u n7} 11,4458, comepxxamero 88% KapOoHUJIbHOrO COeqMHeEHUSA. 


Hatigeno %: C 80,80; 80,57; H 13,703 13,56 
CygH3g90. Brrunceno %: C 80,52; FAS 2, 


Cemukap6a30H miaBuTca mpu 68—69° u He Maer Jempeccun T. MI. C 3aBeo- 
bBIM OOpasioM (T. mui. 68—69°) (°). Ilo wuTeparypHbimM Aanubim (2) rekcarugpo- 
papHeSHalleTOH HMeeT CJleqyIoulMe KOHCTaHTHI: T. KUM. 120—123° npu 1 mm, 
1p 1,4445, cemukapOasou, T. na. 69—70°. 


- 


MucrutyT opranvueckoli xumuu um. H. JI. Senuuckoro Tocrynusno 
Akajlemuu HaykK CCCP 19 I 1960 


LWMTHPOBAHHAA JIMTEPATYPA 
oD. id. seyin arp GoM. Sais bento B,, A.MaK pono.) Men Alin€@eP OH, 


Bom 2, O06. He has amos, bale nyecer, eB) Mal venta KOne2 Ss 
Ige4 (1958). °F. Fischer, K. Lowenberg, Ann., 475, 183 (1929); 464, 69 (1928). 
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Axanemux B. A. KASAHCKMM, VF. M. MAHYEHKOB xu B. H. JIASAPEB 


PMAPHPOBAHHE 2-METWJIBYTEHA-1 B NPHCYTCTBHH 
NJIATHHOBOKM UEPHH B CPEJIE JEATEPHPOBAHHOrO CIIMPTA 


MuorounculeHHble HCCIeqOBaTeIH peakWMH THAPHpOBaHuA Ha IJIaTHHOBON 
KaTaIM3aTOpe OTMeYaJIH CYUeCTBeEHHOe BJIMAHHE MPHPOLbI PacTBOPHTe/A He 
cKOpocTb, a HHOra M Ha HanpaBJeHHve 3TOM peakyuH ('~*). Bpwio nokasaHo, 4TC 
B IIPOTOMHTHYECKUX PACTBOPHTeIAX TIO CPaBHEHHIO C HeHTpaJIbHbIMH MPOUCXO; 
IMT 3HAUHTeIbHOe YCKOPeHMe peakIMH THAPHPOBaHHA HEKOTOPHIX COeAMHEHHN, 
IIpHueM UX yCKOpsArolee ACHCTBHE B OOJIbINMHCTBE CyyaeB MpOMOPpUMOHaIbHG 
NOJBYXKHOCTH BOAOPOHOrO aTOMa B MOJIeKyJie pacTBopHTelaA. Jia pafa Wpy- 
THX COCMHEHHH TaKOl 3aBHCHMOCTH He HaGuIOJa0cb (°~*). Ha sTOM OCHOBAaHHE, 
HEKOTOpble HCCeqOBaTeIH CuH- 
TaloT, 4YTO PaCTBOPHTeb MpHHH- 
MaeT HenlocpeqCTBeHHOe yuacTHe 
B peaKUHH KaTaJiuTHMYeCKOrO TH- 
PHpoBaHHA, yuacTByA B OOpaso- 
BaHHH CJIOMKHbIX NPOMCXKYTOUHBIX 


Taown ia 4 


PesybTaTbl ONbITOB TO H80TOMHOMY OOMeHY Mex- 

MY Me€HTepHpOBaHHbIM CIMpTOM MH BellecTBaMH, 

yuaCTBYIOWMUMH =B peaKWHH TUApHpoBanusa 2-Me- 
THNIGyTeHa-1 Ha IlJlaTHHOBOM KaTaH3aTope 


Ra ea ae F | Comepx.  COCQMHEHHH Mey KaTaJIH3aTo- 
ye | xarannsa- | Aor pee, eee wouoxell POM, THAPHPYeMbIM BeueCTBOM HM 
se Bot oat BEES u3BONH.,% BOJOPOJOM (A58a3 

B HactosujeHh paOoTre O6blJla 

4 | 0,2084 742 3,00 9 CeaHa MOMbITKa BbIACHUTb, IpH- 

5 al.05,2036 736 2,30 = HHMaeT JIM BOMOPOM TuApoKcusa 
a aoe i are ae CNMpTa HemocpeyCTBeHHOe yuacTHe 
1370100. 1059 Neeanonon ae 00 0°87 B  peakIHH KaTaJIMTHYeCKOPO 
14 | 0,1966 735 1°20 24 rugpuHpopanua. Jia sTow wen 
15 | 0,2035 |6e3 Bogop.| 3,45 0,0 usyualach peakiHA PrHypHpoBa- 
16 | 0,2084 736 Se 3,4 HHA 2-meTu6yTeHa-l Ha WwIaTHHO- 


IIpumeuanne. B onnite N 5 — pactsopu- 
Temb C,H;OH. B onsite Ne 6 ucnompsoBavica 
KatasiMsaTop nlocuie onbita Ne 5. B onpire Neo 15 
usyuaJica OOmeH 2-meTHIGyTeHa-1 c C,H;OD; uc- 
MlOJb30Ba0Ccb 3 Mia M380meHTaHa. B onsite No 16 


BOH YePpHH B 9ITHJOBOM CNupTe- 
pekTuduxkate, cozepxKxamem 3,3% 
WeHTepUA B PMAPOKCHJIbHOHM rpyn- 
me. OOpas0BaBluIHica yrleBoqOpoy 


aHaJIMSMpOBaJICH Ha MaCC-CIeKT- 
pomerpe c Weblo onpemelenua 
cojep2KaHHA B HEM JeliTepua. 

“PesysibTaTbt UCCeOBaHUA, NPUBeeHHbIe B TaOA. 1, NOKasbIBaIOT, UTO IPH 
PHAPUpOBaHuu MOyuaercA H3SONeHTaH C COepxaHHeM MOHOseliTepoHsoNeHTa- 
Ha OkOJIO 2,3%. J[uqelirepon3soneHTaHoB OOHapyxKeHo He ObIIO. B KOHTPOJIbHOM 
onbite (Ne 15), Kora Ws0neHTaH B3GaJITHIBaJIcH C JeliTepupoBaHHbIM CIMpTOM 
M MJlaTHHOBOH YepHbIo B aTMOcdepe asoTa npH 20° B Teyenne 3 uac. 15 muH., 
M30TONHbIH OOMeH He HaGJOqalica. Oro NOATBepxaercA TakxKe pesybTAaTaMH 
onbira Ne 11, rye nocie npoBeqeHua THAPUpOBaHUA pH BCTPAXMBaHMM B Te- 
yeHne 8 yac. B aTMOcepe BOZOpora JelitepocoyepxaHue HZ0NeHTaHAa He yBe- 
JMUYMIOCh, XOTA RelTepocoyepxKanue BOLOpOka B STHX YCOBYAX JocTuraet 
mpumepHo 3,3%. 2-Merun6yTex-1 B orcyTcTBue Bofopora (B onbite Ne 13) 
naet 0,67% Monoxelitepooneuna. pu nponyckannn yepes yTKy C WelTepupo- 
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usyuasica oOmMeH Hz c C;HsO0D; Bogopoy mponyc- 
KasIca CO CKOpocTbIO 6 Ma/MuH. 


| BAHHBIM CIIMPTOM HM IWlaTHHOBOH 4YepHbIO BOMOPOMa CO cKOpocTbIO 6 MiI/MUH., 
YTO COOTBETCTBY€T CKOPOCTH MOPIOMLeHHA ero pH rHApHpoBaHHN 2-mMeTuNOyTe- 
Ha-1, B BOWOpose CbvIO OGHapyxeHo 3,4% HD. 

Takum OOpasoM, M3 NOJYYeHHBIX pe3yJIbTaTOB BUAHO, YTO MpPOXOAMMH Ha 
muaTHHe OOMEH BOROPOAa C eHTePHPOBAaHHbIM CIMPTOM B JaHHbIX YCJIOBHAX B 
mpeyesaxX TOUHOCTH H3MepeHHA ocTuraeT paBHoBecua. BemuyHHa H3s0TOMHOFO 
oOMeHa 2-mMeTHIOyTeHa-| c WeliTepHpOBaHHbIM CIIMPTOM, MOJsyuaroulaicA B KOH- 
TPOJbHOM OMnbiTe paBHol 0,67%, 6esycsIOBHO BbILe TOM JOM, KOTOPy!O BHOCHT 
9Ta OOMCHHaH peakIMA B CYMMapHOe JelTepocosepxKanue npomkyKTa peakUHH 
rufpupoBanua. Bemuunna U30TONHOrO O6MeHAa OWe(:)HHa CO CHMPTOM yMeHbILaeT- 
CA MPH peakUM PHAPUpOBaHHA OepuHa BCJIeEACTBHe TOTO, UTO KOHILeHTpPallHA 
omepuHa HeMmpepbIBHO yOprBaer. [lopepxHocTHad KOHIEHTPalluA OePpuHAa, COpOH- 
PpOBaHHOTO Ha KaTaM3aTOpe, IPH THAPUPOBaHHH TaK2Xe MeHbIUe, YM B KOHT- 
POJIbHOM OMIbITe, H3-3a COPOWHH BOJOpOAa Ha YaCTH AKTHBHHIX IWeCHTPOB KaTaJH- 
3aTopa. 

OG6pasoBaHHe MOHOJeliTeponapaduvHa MOXHO OODACHHTb TeM, ¥TO CHaYaJa 
oOpasyerca Momekysa HD, 3a cuer u30TOMHOrO OOMeHa BOAOPOa CO CIUPTOM,. 
a 3aTeM 9Ta MOJIEKYJIa MpHCOeAMHAeTCA K OeEPHHY; TakKUM OOpa30M, THApPHpo- 
BaHHe H OOMeCH HAYT OJHOBPeMeHHO HM HE3aBHCHMO pyr oT Apyra. OrcytcrBue 
3aMCTHBIX KOJIMYECTB QH- HW TPHeliTepomapasuHOB TakxKe NOTBeEPKMaer 
STY TOUKY 3PCHHA, MOCKOJIbKY BePOATHOCTh OOPa30BaHHA B ITHX YCJIOBHAX MO- 
Neky Jbl Dz oveHb Masia. Kpome Toro, 3TO NOKa3bIBaeT, UTO IPH peakIMH PuApH- 
POBaHHA WpakTHYeCKM He NPOHCXOANT OOMeHA Oule*—uHAa CO CNHPTOM. 

MHTepecHO OTMeETHTb TOT (*akT, YTO OOMEH BOMOPONa c WelTepUpOBaHHHIM 
CNHpPTOM J\aeT BOMOpoyc coxepxannem 3,4% HD, a nomyuatoululica mpu rugpu- 
PpOBaHHH u30NeHTaH cojepxuT Bcero 2,3% MOHOjelTepousomeHTaHa, XOTSH, 
Ka3aslocb Obl, Becb HD founKeH NpHcoeqMHUTbCA K Ose:HHY. OTO OOCTOATEJIb- 
CTBO MOXKHO OODACHHTb Pa3JIMUHeM B CKOPOCTAX peakIMH OOMeHa C2H,;OD: 
c He M ruypupoBaHua OepuHa Ha MOBEPXHOCTH KaTaIM3aTOpa. OTclola BUHO: 
TaKKe, YTO BOAOPOA THAPOKcHJIa CNUpTa-pacTBOpHTeA He yUYacCTByeT HeMO- 
CpeACTBeHHO B peakKWHu FHApHpoBaHnuas. 

Boxopogx ruyzpokcnia cnuptTa OOMeHMBAaeTCA C BOJOPOJOM, COPOHPOBaHHbIM 
Ha NOBe€pXHOCTH KaTaJiM3atopa. EcJiu xe B CHCTeME eCTb H OJIe(~HH, TO OH, COp- 
OupyAcb Ha WlaTHHe, pearupyer c copOupoBaHHbimM He u HD. Kpome toro, 
OJIepHH MOHWKAaeT MOBEPXHOCTHY!O KOHIUCHTPaluloO BOAOpoa, a CeOBAaTeJIb- 
HO, H CKOPOCTb OOMeHa BOfOpOa co CHUpTOM. 

TakuM 06pa30M, JBe BO3MOXKHbIe PeaKWMH H3OTONHOrO OOMeHA OJeuHa CO 
CHHpTOM HM BOMOposa co CHHPTOM, a TakxKe peakKUMA THAPHpOBaHHA OepuHna 
HMeIOT OOILYIO JJMMMTMPYIOlly!lo cTayquio — copo6uwio BosoOpoya Ha MVaTHHe. 
IIpu ofHOBpeMeHHOM TIpoTeKaHHH BCeX 3THX MPOWeCCOB CKOPOCTb OOMCHHbIX 
peaKUMii yMeHbIaeTcaA; Tak, OOMeEH BOZOposa co cnupTom nayaer c 3,4 No 2,3 ASG 
a OOMeH OJletbuHa CO CNMPTOM NOaBJIAeTCA COBCeM, UTO BUHO H3 OTCYTCTBHA 
UJCUTepOMpOMSBOAHHIX H30NeHTaHa. 


QKCNeCPUMeCHTAAbBHAA YACTH 


2-Merus6yreH-1 Obl MoyuyeH JeruspatTaluel u30aMuJIOBOrO cnupTa Hay 
OKHCbIO asIOMHHHA UpH 400° c nocaeLylouleH pasroHkOH MpPOAYKTOB eruypara- 
uuu. T. Kun. 30,6° (746 mm); di’ 0,6507, n> 1,3774. JIureparypubie AaHuble 
(41, 12): >, kum. 31,163° (760 mm); d;° 0,6504, np 1,3778. IInarnHopaa uepiip 
roTroBuiacb mo Busburrerrepy (1). JlelirepHpoBaHHbIN CNUpT NowyuascaA H30- 
TONHBIM OOMCHOM M@KLY CHMPTOM VM TsxKeOH BOLO. 

[vA pupoBanve MpoBogMsocb B YTKe, CHAOXEHHOK pyOallKOM AA TepmMocta- 
THpoBaHua. JIA nosepxKaHuA NOCTOAHHOFO JaBJIeHHA BOMOpOAa B CucTeMe 
MW perucrpallMu ero pacxoga mpHMeHsAJIcA rasomerp cuctembl IlarpuKeeBa c 610- 
perKoit emkocrbw B | a. Jia yBeMYeHUA HaexKHOCTH paOoTHI 9TOrO mpuoopa 
Oblvia 3aMeHeHa CXe€Ma (POTOSJIEKTPOHHOLO YCHJIMTEIA, TAK KaK 3aBOACKaA CXeMa 
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uyKalacb B Mogcrpoiike B Teuenne onbita. [IpHMeHeHHad CxemMa (2°) c KaTOy= 
HBIM MOBTOpHTemeM OGecneunBasa CTaOHJIbHy!IO paboTy mpHoopa. 

OnbiTbl 10 THAPHPOBaHHIO MPOBOAMIHCh CIeyIOULMM OOpPasoM: B yTKy BAL- 
Baloch 10 Mu cnupTa HM BHOCH/IaCh HaBeCKa KaTa/lM3aTopa B TOKe a30Ta. Bea CH- 
CTeMa IIPOMbIBaJ1aCb BOLOPOAOM, HB TOKe BOLOPOa B YTKY BJIMBaIOCb 3 MJ U30- 
aMuvieHa, pacrsopeHHoro B 10 Ma cnupTa. YTKa 3aKpbIBaslaCcb, M BKJIOUaICA 
ra3OMeTP IPH H3ObITOUHOM aBJIeHHH BOLOposa B 30 MM BOQ. CT. Bxrusrouadlacb 
KauaJiKa, HM OJHOBPeMEHHO BesaCb 3allCb Ha rasomerpe. Bce OnbiTbI MPOBOAMJIMCb 
upu 20°. Ilo okoHyaHHu onmbira yTKa OXJiaxKallacb JO TeMMepaTypbl 10°, u 
e€€ COJeP2KHMOE BLWIMBAIOCb B OXJaxKTeHHy!0 KOOy emMKocTbIO 50 Mi. KaraH- 


Diva’ Ossi) atta 


Macc-cnekTp “30mentana mo (17) M Macc-clieKTpbl, NOMyueHHEIe B JanNoi padote 
(OTHOCHTeCABHBe HHTCHCHBHOCTH) 


u30-C,Hy2 + ugz0-C Hi, + 

aie H690- Gaal), ee -+ uso-C;Hy,D, us0-C; Hy, + ete ae 

ache U =348 36 OT aE Uwe 
26 4,14 1,48 Ang 200 220 
27 42,2 AM lesth Nei) 16,0 A210) 
28 Onli, 
29 Lay al DS 29,8 A Pa: 
30 Wee 
39 PA) 4,17 Oe 26,9 22,8 
4O 3,38 AT 2,0 4,5 AeA 
44 Clisis 59 62,0 24,4 ZO 
42 86,0 92,0 92,0 31,4 SonC 
43 100 100 400 pia) BS 
54 2,0 AO. 
52 Abc aLS) 150 
53 8,9 8,4 
54 Boe ony 
Hays) 4,71 4,2 My pot 100 400 
56 16,8 18,9 19,3 SHO) 9,0 
Dif 54,0 Difia O) ah) 
58 0,08 AS 
69 epee ay 
70 38,6 Bs 
‘fil 4,82 1,95 ZrO, 0,24 
2 Geld Teed, (Ch 
73 0,49 | 


IIpumeuanne. U — nounsupytoiiee Hanpaxkenue. 


3aTop ocTaBaJica B yTKe. Aseorpon yrueBoqopoga CO CNMPTOM OTTOHAJICA Ha 
BOAAHOH OaHe Jo 50° B mpvemHylo mpoOupkKy, HaxOAAllyioch mpH Temmeparty- 
pe —70° u AByKpaTHO OOpaGaTbIBaJICA PaBHbIMH OOLEMaMM KOHIeCHTPHpoBaH- 
HOrO pacTBopa xXJIopucToro Kasbuna. IlomyueHHEl yraepoqopog cyuimica 
Ha, MpOKaJICHHbIM XJIOPHCTHIM KaJIbIMeM HM Meperoussica WO Temmeparypbi 
40°.. M3 npvemHol mpoOupKu orOupalacb mpo6a yraesogopoya (0,3 ma) 
M€AHUMHCKHM IWimpuiem THMa Pexopy emxkoctpt0 | Ma c urmo. lia ananusa Ha 
MacC-CI€KTpoMeTpe OTOOPaHHaA Mpoba BHOCHIAaCb B MPeABaPHTeEMbHO B3SBELICH- 
HY!0 aMIIyJly, HWKHHM KOHCL KOTOPOM OXJaxKaicH B CMeCH alleToHa C TBepAOli 
yrleKUCOTOH. 3aTeM BEPpXHU KOHEL aMMNYyJIbl 3amaMBasicA, H MOCMeqHAA B3Be- 
WIMBaJlacb. 

Macc-cnekTpomeTpuuecKu aHasiu3 W30leHTaHa HM W30aMusIeHa MpOBOLMICA 
Ha mpHOope MC-4, J]a Hanycka o6pa3ia B ra3OBbIli MOHHDbIM| HCTOUHHK Macc- 
CMeKTPOMeTpa OblJa IPHMeHeHa CTeKJIAHHaA CHcTeMa Hamycka. IIpumensaBuIMii- 
CH MOSMPYIOWMH BeHTHJIb C HIVIOH MNOSBOIAN T1aBHO peryJIMpOBaTb ra30Bbiii m0- 
TOK OOpa3ila B MOHHIH McTouHHK. MaJiad pasHuna Macc aHaIM3MpyeMbIX MOIeEKY JI 
MO3BONMIa He COOMOLaTb MOJeKYJAPHOrO XapakTepa HaTeKaHMA M MPHMeHHTb 
BbICOKOe WaBsleHHe (50 MM pr. cr.) nepeyx BeHTHJIem (1°) 
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CuctemMa Hamlycka CO BCTaBJIeHHOM aMMysoit OTKayMBalach (opBakyyMHbIM 
acocoM JO JaBeHusa 5-107? MM pT. cT., H KpaH CTaBMJICA B TaKOe MOsO*KeHHEe, 
PH KOTOPOM BCe OTBepcTHA MepekpbiBalucb. Amnyvia pas6uBalacb,H UcnapuB- 
wuicad OOpasell nepenyckaica B OycbepHbIi OObem. Harexanue oOpasia B HOH- 
HbIM MCTOUHHK peryJIMpOBaOCh LO3HPYIOULHM BeHTUJIEM 110 CaMOMy HHTCHCHB- 
HOMY MIHKy CieKTpa, mMpuMepHo jo 20 B. Macc-cnekTp uccaemyemoro o6pasita 
CHUMaJICH 110 BLIXOHOMY BOJIbTMETPy SJIEKTPOMETPHUeECKOPO YCHHTeIA HW peruc- 
TPHpOBaJICA ABTOMATHYeCKHM TOTeHUMOMeTpOM OSITIII-09. 

OOpasitbl MOyUeHHEIX CHeEKTPOB C MOMpaBKaMM Ha eCTeCTBeHHOe cosepxKa- 
ave D uw Cl? npegcrapienbi B Ta6n. 2. B TraGuuuy He BKIOUeH HeOObUION MK 
¢ m/e = 28, usmepeHuioO KOTOpOro Mella ctboH mpHOopa. Cnektp u3onenTaHa 
omyOMkoBaH B ('’) H NPHBOAMTCA JIA CpaBHeHHA, HO OH Oyen Ha 180°-m 
mpHOope Cc pasBepTKOM yeKOpAIOULMM HalipsxKeHHeM HM MOSTOMY BeCbMa CHJIbHO 
OTIMuaeTCA OT NOJyyeHHOrO Hamu. PacueT cowepxKaHHA elireposaMellleHHbIxX 
MOJIEKYJI BeJICH NO MOJIeCKYJIAPHBIM WMKaM. 

_ ABTOpbl BbIPaKaloT PIyOOKYIO MPHSHATeIbHOCTh 3a MOMOIb B padoTe 
Jl. H. Popoxosy, 3. B. lpasxonol u VW. B. Pocryncxoi. 


| Mockosekuit rocyapcTBeHHblit yHHBepCHTeT Ilocrynuso 
um. M. B. JlomoHocoga 211 *1960 
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Jloxxayp AkafleMunm Hayk CCG 
1960. Tom 132, Ni 4 


XHMHA 


Akanemuk MW. JI. KHYHAHL, H. E. POJIYBEBA u O. B. KWJIbAMWIEBA 


KAHUEPOJIATHYECKHE MENTHAbI HANPABJIEHHOrO AEUCTBUA 


[Teneruyeckad 9THOJOrUA Paka BeeT K H€H30€%KHOMY BBIBOY O HeEOOXOH- 
MOCTH JIH6O esarperanuu aqepHor JLHK pakoBoli KuleTKU, YTO TPpyMHO OCT 
XKMMO, JIMOO K MPHMeCHEHHIO XHMHYCCKHX MYTAPeHHbIX areHTOB, KOTOPbIe, eH- 
CTBYA WHTOCTATHUCCKH, HJM 2Ke BbISbIBAH JIETAJIbHbIe MYTALMH, Cle aloT He*KU3HE= 
CNOCOOHBIMH O/lMKalimmMe Xe MOKOJICHHA PaKOBbIX KJI€TOK. OTO MOMOKeHHE 
HaXOJMT NOJTBep2xTeHhe B TOM, YTO BCe U3BeECTHBIe JO CHX MOP KaHIepo/MTHYe- 
cKHe Ipenaparti (capKoJIM3HH, Joma, 9MOMXHH, THOTed HM Ap.) ABJIAIOTCA MyTa- 
reHHbIMH (1,”), OfHako 9TH NpenapaTh HecneyupHunbl. JleicrBue HX MOUTH He 
udepeHIMpOBaHO MO OTHOUICHHIO K PaKOBLIM H HOPMaJIbHbIM KJleTKaM (°),) 
cleJ[CTBHeM Yero TPH UX MPHMeHeHHH, KaK MpaBHJIO, ABJIAeCTCH MOpaxkeHHe 
KJI€TOK KOCTHOTO Mosra. EcTecTBeHHO, 4TO JeHCTBHe NpenapaToB Tem Oovlee HE 
AupiPepeHILMPOBaHO NO OTHOLICHHIO K pasJIMUHbIM WWTaMMaM paka. Hecnel\upuy- 
HOCTb OTJ@JIbHO B3ATbIX AMHHOKHCJIOT, HECYULHX MyTareHHy!o rpymny (HalpH- 
Mep, /1-{H-(2-XJIOpSTHJI) AMMHOPeHMJIAIaHHHAa), MOKeT HAaHTH CBOe OCODACHEHHE 
B TOM, uTO B JIHK Kak 3q0poBol, Tak H paKOBOH KJIETKH MMEIOTCA JIOKYCHI WIA 
COpOUHH JIOO6OK M3 OOAZATEJIBHbIX AMMHOKMCJIOT, JIeKAallHX B OCHOBe OOBIUHBIX 
KaHIepoOvJIMTHYeCKHX mpenaparTos. 

IIpeqnosoxenne O BO3MOxKHOCTH cop6unH Ha JIHK Koporkux nenTHyoB, 
B KOTOPBIX NOPANOK CLEMJICHHA AMMHOKUCJOT ClyyaHHO OyjleT COOTBETCTBOBaTb 
KOfy onpegetenHoro yyuactka JLHK, fetaer BepoOATHBIM OdJIbUTyIO cneyMpHu4- 
HOCTb J[CHCTBHA NeNTHOB, HEKEMH OTCIbHBIX AMMHOKMCJIOT, HECyIIHX MyTa- 
reHHy!O TpylMHpoBky. 

Buowsormueckue MCIbITaHHA NOJYYeHHBIX HaMH paHee unenTupoB (4,°) 
MOKa3aIH, YTO MPH OTCYTCTBHH TOKCHYHOCTH, TIpucyllel paHee M3BeCTHbIM 
mpenapaTaM 9STOM rpynlbl, COeqHHeEHHA B 3aBHCHMOCTH OT KOHeEYHOM aMHHO- 
KHCJIOTbI H CTPOCHHHA HOCHTEIA MyTareHHOH rpynnbl OGJaqaroT U36MpaTeJIbHbIM 
AeHCTBHEM, HallpaBJIeCHHBIM Ha pasJIM4YHble UWITaMMbI 3JIOKAUeCCTBeHHBIX OMy- 
xouen’ (°7), \ 

Ene Ooubimel cnemnpHuHocTH JelicTBHA MOXHO ObWIO OKULaTb OT TPH- H 
TeTPpaNenTHOB,, TaK Kak B 3aBHCHMOCTH OT TlOpAKa CUeMIeHHA HU XapakTepa 
AMHHOKUCJIOT HM MOXKET OBITh MpHfaHa cmOcoOHOCTL K cnemMduuecKOH cop6- 
WHH Ha pa3IMyHbIxX JLHK, c OMHOH CTOPOHEI, paKOBbIX M 3OPOBBIX KJIETOK, H 
C Apyrou,— Ha kayecTBeHHO oTauuHBIx JLHK pasanuHprx wTaMMOB paKOBBIX 
KJI€TOK, T. €. Ta AuppepenunalluA MeHcTBUA, KOTOPOM He XBaTaeT COBPeMeHHBIM 
MIpOTHBOONYXOJIeBLIM lpenapatam. 

C STO WebiO KOHeHCalMelt SUPOB AU- HM TPUNeNnTUTOB Cc N-U-(2-xXJIOpaTH)- 
aMHHOpeHWyKcycHoK Hu y-[n-fu-(2-xJlopsTu)aMuHO|eHuIMacIAHOl KUCIO- 
TaMH MIOJIYYeHbI TPpH- UM TeTPanenTHAb, HeECyIlve B allWJIbHOM ocTtaTKe N-KoHeu- 
HOM AMMHOKUCJOTHI MyTareHHyto rpynny (cm. Ta6a. 1, coequHenua NoNo 1—]4). 

TlomryueHHple coequHeHMA MOKa3a/IM BbICOKYIO U3ONPaTebHOCTh JelicrBusA 
B SKCH€PHMCHTe Ha XKMBOTHBIX NO OTHOMEHHIO K PasJIMYHbIM WITaMMaM PaKOBbIx 
ONyXOJI€H B 34BHCHMOCTH OT XapakTePpa AMHHOKUCJIOT, COCTABJIAIOUINX MenTHy- 
HYyloO Web, H OT MPHpOfbl KOHCYHOH AMMHOKUCJIOTHI, Hecylleli MyTareHHy!o 
rpynny (‘). B cayuae menrugos, coxepxKalux HenpupogHble AaMUHOKHCJOTHI, 
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R Daowe wa 
CICH:CHa, 


n-Z__S— (cH,), — CO NH_—CH—CO_-.--NH_CH—COOG.H, 
ClEH,CH.7) | NS=S7 “nl ie 
R’ jel 
Z = Halizeno,% Bpluncneno,% 
fe z 
a | 2 R 1M Sides XS ¢ 
4 a G H N (Gl (G; H N Cl 
[ea) 
1 | 4 |Jletunnbenunananun sTH- 
JOBbLIN sdup 128—129 54 | 61,63 | 7,19 ae sas tll Gil aied| (ees) 42,59 
2\1 |®eHuganaHuanehuun sTH- 
JIOBLIN Sup 1149—122 64 | 61,35 | 6,93 11,60 | 61,7 | 6,92 12) 08) 
8| 1 |\PenumanaHuamMeTHOHHH , 
STHUJOBLIN sdup 139—140,5 | 57 | 57,76] 6,10 | 7,37 Dildo | Oy80.4! Uae 
4) 14 |JletitnwameTHoHHH 9sTHN0- 7 . 
BHI apup 119, 5—122 34 | 54,80 | 6,98 | 7,39 B45 74) Te A2)) 7560 
5| 1 |\Wexunananuahbenusasa- 
HHH STHJIOBbIL adup 1417—120 38 | 64,35 | 6,24 12,50 | 64,24 | 6,19 41,87 
6| 1 |JleinuaneliuH sTusoBbiii 
amup 100—104 59 | 58,48 | 7,74 13,64 | 58,87 | 7,74 13,40 
7| 1 |®enunanaHHABadHH 3TH- 
JIOBbI sup 154—156 63 | 61,21 | 6,59 12,35 | 64,09 | 6,73 12 OF 
8| 3 |\PenunanaHuaIehyHH STH 
JIOBbI adup 143—144 40 | 61,92 | 7,28 11,28 | 62,84 | 7,26 11,99 
9| 3 |\Denunananusbenustana- 
q HHH STHMOBLIN scdup 424—125 60 | 65,06 | 6,62 | 6,17 65,18 | 6,55] 6,74 
| 40) 3 \Jletinunanetmun stTunosplit 
sdup 125—126 31 | 60,00 | 7,97 12,15 | 60,22 | 8,06 gS iP? 
41) 14 |Meruonunnetnuadenuasa- 
aulaHHH 9THOBLIN adup 4185—187 24 | 58,71 | 6,76 | 7,87 58,70] 6,91 | 8,06 
42) 41 |MeruonvadenuntanaHuo- 
BaMHH STHIOBHIN sup 184—186 24 | 58,42 | 6,57 | 8,33 58,15|6,75| 8,22 
13} 3 |Meruonuanehiuuadenus- 
aulaHHH STHOBbIN sup 140—145 33 | 59,86 | 7,26 | 7,73 59,75 7,19 | 7,74 
44 | 3 | Jlehuuadbenunananuame- 
. THOHHH STHMOBHIN asdup 165—170 16 | 59,74 | 7,29 | 7,84 59,75 |7,19| 7,74 
45) 4 |\Tponuu stusopplit shup 81 ,5—82 86 | 56,81 | 6,64 | 6,79 | 17,388 | 56,86] 6,48 | 6,98 | 47,74 
46/1 |[ayramuHospaa kucnota 
| AUMeTHAOBLIN aup 81—821 67 | 52,42 | 5,99 16,11 | 52,66 | 6,00 16 ,39 


A7| 1 |6,6-quTpubtopmerus-ca- 
AMMHOMPONHOHOBAaA KUC- 
NOTA STHJIOBLIN abup 


| (rekcapTopBasIHH) 73—76 46 | 45,24 | 4,43 | 5,85 44,61 | 4,30] 5,47 
— 48) 4 |®enunanaHuH sTHNOBHI 
sup 4 81—841 81 | 62,47 | 6,79 14,61 | 62,63 | 6,68 14,82 
49) 1 |MeruouuH sTHAOBHIN apup* 93—95 719. |) 53,89)) 6,94 54,43 | 6,94 
20) 3 |! ayramuHoBaa KucyoTa 
JMMeTUJOBLIN sd@up 68—70 86 | 54,63 | 6,58 54,66 | 6,51 
24 | 3 |\o-AMHHOSHAHTOBaA KUC- 
NOTA STUJOBLIN sup © 63—65 25 | 60,00 | 7,87 | 6,05 60,13 | 7,84] 6,1 
22.) 1 |Anecresuu ? 132,5—1351 90 | 59,82 | 5,77 16,64 | (59,57 | 5,67 16,78 
23) 1 |Tpeoamuu (1-(n-HuTpode- 
Hu J)-2-amHHo-1 ,3-npo- 
MaHjuod) 425—128 95 ||, 53,08 0,40 14,65 | 53,62 | 5,32 eat 
24) 1 |6-Meroxcu-8-aMHHOXHHO- 
JIMH 417—1181 93 | 60,87 | 5,50 AG Pale || Coslaall, | aay 16,44 
2514 |Huzonun 1642 50 | 63,73 | 6,03 | 7,65] 18,30} 63,66 | 5,84) 7,43 | 18,83 
26) 4 |Tpunramun 128 44 | 63,23 | 6,04} 9,98 | 16,79 } 63,16 | 5,98 | 10,05 | 16,98 
27| 3: |AnectesuH 1416—1181 94961545) 6,54 6,27 | 15,43 | 61,20 | 6,21 | 6,21) 15,74 


Ilpumeuaunua. Jaa UpuroroBieHudA aHasOroB TpH- HM TeTpalicNTHAOB us MpoMexyTOUNbIx N-dop- 
MHJIbHBIX MPOWSBOAHEIX SPUPOB NenTHAOB POpMUbHAaA Lrpynna yAalANach HarpeBaHHeM HX B TeyeHHe 
OMHO MUHYTHI c 6N pacrBopom cnupToBoit HCl]. PacrBopuresb yAaaAu B BakyyMe, OCTATOK pacTBOpa- 
au B CHCl, u nelirpanusoBanu pacTBOopomM amm¥uakKa B CHCl,. CsBo6omHoe OcHOBaHHe B YHCTOM Buse He 
Bbigetamu. Dlocne ymanenua CHCl, ocrarok alusmupOBadH OObIUHDIM cmOcoGom N-opMuJIaMuHOKUCIOTA- 
MH n-\u-(2-XIOPpSTHJI)aMHHOeHuAyKcycuol, WH60 y-[N-WH-(2-xNopsaTu)aMUHO]eHHAMacMAHOH KUCHOTa- 
Mu. OOuHi MeTOA NOMYYeHHA KaHMepOMUTMUYeECKUX ALNJAMMHOKUCJIOT MU NWenTHAOB, HECYUMX AM-(2-xop- 
€TH) aMMHOrpyNnbl, onyOMKOBaH pauHee (‘,°). B peakuuu Opi“ ucnompsopanbl DL-amuuoKkucnotnl. B 
OOJbUIMHCTBE CJIYYaCB KOHCUHOE BeUIECTBO OUMUAIOCh NepeKpHCTaMIM3anueh U3 STHMOBOTO cmupTa. 


1 TlepekpucTatmu30BaH U3 STHJMaWeTaTa-neTponeluoro supa. 

2 TlepekpucTawMu30BaH M3 9TUJaleTara. 

3 TIpH QUTebHOM CTOAHHH Ha CBeTyY TeMHEET. 

4B strom cmyuae BMeCTO N-qu-(2-XMOpSTH)AaMHHOPeHUYKCYyCHOl KMCAOTHI Oblda UCMOb3OBaHa 
n-[v-(2-XMOpMpOnud)aMUHOeHUYKCyCHaA KUCMOTA; MocMeqHAA OblNa NOMy4eHa C BLIXOMOM 26% kKoH- 
Weucanueli STHIOBOrO siupa N-aMHMHOMeHMMYKCYCHOM KUCAOTHI C OKHCbIO MpolusenHa MU MocteRyiourert 
peakuneli c POCI,. Becupernble Kpuctasvisl, T. m1. 121—122° (us merpometiHoro o@upa). 


Hatigeno %: C 55,27; H 6,22; Cl 22,23 
CisHypCl,NO>. Butuncsteno %: C 55,25; H 6,25; Cl 23,28 


To npezgaputenbupm yanubim JI. ®. JlapHonosa u C. C. Kax6noc n-Au-(2-xtopmponus)amunoenunyK- 
cycHad KucmoTa OOaqaeT BbICOKOM MpoTHBOOMyxoNeBOH aKTHBHOCTHIO (B CMyuae CapKOMbI-45 MpoueHT 
TOpMOxenuaA AocTuraerT 98,98%). 

5 B kauecTBe MoOouHOrTO MpomykTa Oblia BbigemeHa c 38% BLIxXOROM N-A-Au-(2-xnopsTHd)aMuHO-y- 
enun6yrupus-1 38-7 UK MOTeKCHJIMOUeBH Ha. 
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IIpoTHBOOMyXoOsIeBoe jelicrBue CHMKaeTCA, NGO ucuesaeT. Tak, y STHJIOBOrC 
apupa —_ n-Wu-(2-xIOpsTHJ1)aMuHodenalleTu-B, B-NMTPHPTOPMeTHI-O-aMUHOMpO- 
MMOHOBOI KHCOTbI MPOTHBOONYXOseBaA AKTHBHOCTb OTCYTCTByeT (COeAMHEHHE 
Ne 17). Hpoueut ropmoxenusa capKompl-45 B cilyyae STHJIOBOrO aupa n-TM- 
(2-xnopaTHd1)amnnodpenanetui-2-penus-B-alanuna paBeH JM 5] %, B TO Bpe- 
MA Kak JW 9THIOBOrO appa n-Wu-(2-xOpsTHu)amuHopenalleTHuA-3-Pexu-a- 
ajlaHuua oH cocTaBseT 98,7 %. [1 poTHBoonyxOJIeBbIM JeHCTBHeM OOJaaioT TaK- 
9Ke HeKOTOPbIC AMMbI N-u-(2-xopsTHul)aMMHOpenuyKcycHonw uM y-[n-qH-(2- 
XJIOPSTH)aMHHO|enusMacAHOH KUcOT (coeqHHeHUA NoNe 22 u 24). 

C Welbio H3yYeHHA BIIMAHHA MOABHAXHOCTH ATOMOB raouja, HaXOWAMLMXCA 
B MyTareHHOH rpyrme, Ha MpOTHBOOMyXONeBy!O AKTHBHOCTb COeAMHEHUM CpaB- 
HMBaJOCb JCHCTBHe AHAaJIOPHYHO MOCTPOeCHHbIX Ne€NTHAOB, HECYWWMX MH-(2-xJIOp- 
9TH) H Wu-(2-xJopnponud)amunorpynnp (coequHeHuA NoNo 18 u 19). B cay- 
yae MOCIeHHX MpoTHBOONyxoNeBoe WelicTBHe CHuxKaeTcH *. CpaBHeHHe mpo- 
THBOOMY XOJIEBO AKTHBHOCTH MenTHAOB, COMepKAaulUX OCTATKH /-][M-(2-XJIOPSTHU)- 
amuHo-DL-cenwiaaHuHa (CapKOJIM3HHa) C MeNTHaMH, HeCyWIMMH OCTaTKW 
n-\-(2-x0psTHs)aMuHodenusyKcycHow Hu y-[n-Wu-2-(xopsTHJ)aMHHO]e-, 
HWJIMaCJIAHOH KUCJIOT NOKa3bIBacT, UTO B CJIyyae NOCeRHHX CNEKTP MPOTHBO-- 
ONyXxoueBOro elicTBUA CTA Wupe, a NPOTHBOONYXOMeBaA AKTHBHOCTL (B 9KC-, 
Ne€PUMeHTe Ha 2KHBOTHBIX) H€ TOJIbKO He CHW%KAeTCH, HO [JIM HEKOTOPBIX WITaM= 
MOB PaKOBbIX OMYXOJeH MpPeBOCXOJHT NeNTHbI, CofepxKalyMe OCTATKN CapkOJN- 
3HHa. 


Ifocrynusto 
14 I 1960 | 


HWMTHPOBAHHAH JIMTEPATYPA 


1¢C. Auerbach, Ann. N. Y: Acad. Sci., 68 (3), 731 (1958))>_ 7 Ko AUS Pacem 
M..Co bb, S. F. Gouwsenis;, P.. All eoua mn diem, abide) penG825 an lemes alone lice cia 
W. Regelson, ibid, p. 1122. 4... Kuyuaun, O: BO Kane ae mene 
H.E. Pomyoesa, Has. AH CCCP, OXH, 1956, 1418" > HIE) fo my Gee 4. O-m ee 
Kuapbaumesa, HW. Jl. Ku yuaunu, JAH, 119, 83(1958). ° Jl. ©. Jlapuouos, 
3. Il. Compuna,~ JAH, 114, 1070) (1957). * 0. ©. Jlapuonos, Beenm, AM 
CCCP, Ne 6, 25 (1959). 
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Jioknann Aragemun nayxr CCCP 
1960. Tom 132, Ni 4 


XHMHA 
H. C. KO3JIOB u 3. A. ABPAMOBA : 


KATAJIATHYUECKHE KOHJEHCAUWMM LIM®iOBbIX OCHOBAHHM 
U3 4-AMMHOJMOEHWJIA HW APOMATHUECKHX AJIBAETH OB 
C )KMPHOAPOMATHYECKHMH KETOHAMHU 


(IT pedcmcereno axademuxom A. A. Banaxdunem 12 I 1960) 


B pa6ore (*) OHOrO H3 Hac Obl H310x%KeH COCO CHHTe3a B-apuJIaMMHOKeTO- 
HOB IIYTeM KaTaJIMTHYeCKOH KOHJCHCALHH WIM@POBLIX OCHOBaHuli C KeTOHaMH, 
Hacroamaa padora ABJIAeTCA ee MpoouKeHHeM. JIA HCCIEMOBaHUA ObIIM B3A- 
TbI LWMG@POBbI OCHOBAHHA, NOJIYYeHHbIe H3 4-aMHHOMPeHHJIa UH apoMaTH4eCKHX. 

| aJibJerHOB, KOTOPbIe BBOAHIMCb B KOHJICHCAalHIO C PAJOM %wKUPHOapomaTuye- 
CKHX KeTOHOB. Lleb1o Hallieli paOoTb! ABJIAJIOCb NOJyYeHHe HOBbIX OpraHuye- 
-CKHX COC MHEHHH C MOTeEHIHaIbHOL PU3HOMOTMYeCKOM AKTHBHOCTbIO, TaK KaK 
-M3BeCTHO, UTO 4-aMHHOLMeHU H PAN ero NPOU3SBOAHHIX OGalaloT 3HaYMTeIbHOU 
M pa3sHOpOAHOH Cu3HOJIOrHYeCKOH AKTMBHOCTbIO. Tak, HallpHMep, H3BeCTHO, 
“uTo 4-aMHHOAMPeHH NpOABJIAeT TYGepKyocTaTHUeCKOe JeHCTBHeE y2XKe B KOH- 
nextpaunn 1,25 -1077 momb/n (7), uro npuMepHO B 20 pas MpeBOCXO_UT aKTHB- 
HOCTb Takoro OOULeH3BecTHOrO Mmpenapata, Kak IIACK (°). 

JI. ©, Tpedunosa uw VW. HW. Hocrosckunk (*) cuHTesupoBaJiu pA HOBbIX mMpo- 
W3BOJHbIX 4-aMHHOMeHHa MH, B YaCTHOCTH, asoMeTHHbI H N,N?}-3amelleHHble 
THOMOYEBHHEI. M3 HHX HEKOTOPbI€C a3OMeTHHbI OKa3aJIHCb BECbMa AKTHBHbIMH 
M nojaBAH pocr TyOepKyJe3HOH NavlOUKH NP KOHWCHTPaHu Mpenapata oT 
1 -10°-* go 1-10-7 moap/a. 

UY. I]. Mpanos u HU. M. Tanatioros (°) quia (@usMomorMuecKHX HMCMbITaHHH CHH- 
TE3HPOBaIH PA aJIKHIbHbIX a:PUupoB 4-oKcH-4-aMMHOAMpeHua WM ero aMHHO- 
alleTHIbHOrO mpousBoyHoro. IlockoubKy 4-aMMHORMeHH OOJlaqaeT Oo/IbUION 
TOKCHUHOCTHIO M JerkKoH OKucAaemocTbIO, JI. WI. Posuna u P. I]. Jlacropcexuhi 
(°) cuHTe3HpoBasIH TuOKO3Hy 4-amuHofMenusia uv 4-amuHo_udenus-4-averus- 
aMUHOCaIMUNIOBy!0 KucuIoTy. B mocjeqHHe rofbl yCTaHOBJeHO, YTO 4-aMHHO- 
Wuenus OGsayaeT 3aMeTHBIM KaHIepOreHHBIM JelicTBuem (7,°). 

B wacrosmjei padore np KOHJeHCalHH OeH3a/b-4-aMHHOJMPeHua C alleTo- 
(eHOHOM ObII CHHTe3HpoBaH §-(4-CbeHHaHMJIMHO)-B-henusnponuodenou (1). 
IIpa Konzencalnu Oen3aib-4-amuHoynpenula c 4-MeTHJIaleTOeHOHOM Obl 10- 
Jyyuen 4-romua-[8-(4-cbenuianusHHo)-8-penusstTua|-Ketou (11). pu Konpenca- 
WH Oen3asib-4-aMuHoudenusia c 4-MeTOKCHaleTOPeHOHOM Obi NOyueH 4-aHu- 
3uu-[8-(4-cbeH Han HMHO)-B-pennsstut |-Kerou (III). pu konzeHcalnu OeH3anb- 
4-amuHosudenua c 4-xopateTod)eHOHOM Obl NoyyeH 4-xsopdenut-[B-(4-ce- 
HUJIaHUJIMHO)-8-enuatH |-KeTou (IV). [ip konjencaunu Oen3aJib-4-amnHo- 
Tudenuna c 4-6pomaerotbenouom Obi nonyyen 4-Opom@enuu-[8-(4-de- 
HAsanusMHo)-B-penuseTua|-KetoH (V). IIpu Konyencaunu OeH3asb-4-aMuHO- 
juenusa Cc MeTHnyUdenusKeToHOM Obl nomyyen 4-nudenus-[B-(4-penns 
aHMJIHHO)-B-eHussTH|-KetroH (VI). IIpm konyqencatuu OeH3aiib-4-amnHo- 
juenua C MeTHI-G-HapTHIKeTOHOM Obl motyuen a-Hadrus-[8-(4-penna- 
anusnHo)-B-penustua|-Kerou (VII). Hpw Kongencattun 4-Tolus-4-amnHolHn- 
cbeHua c allerotbeHoHOM 6bil noyyeH  8-(4-beHnJaHMMHO)-B-4-ToMMI- 
mponmuodexou (VIII). IIpu konzencaunn 4-Tommn-4-amunoqudenusia c 4-MeTwi- 
alleTOeHOHOM Obi MoyyeH 4-TosHuI-[8-(4-ceHnaHHIMHO)-B-4-TomMISTHI |-Ke- 
Tou (IX). IIpu Kongencaunn 4-romni-4-amunogupenuia c 4-meToKcnalero- 
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€HOHOM OblI nosyueH 4-anusnvi-[B-(4-penumanHanno)-B-4-TtomunstTHt |-KeTou 
(X). [Ip konyencanuu 4-ro1ui-4-amunoqudenusa c 4-xsopaeropeHoHoM 6bIsI 
noslyuen 4-xsopdenus-[B-(4-cenHaHHHHO)-B-4-ToMIaTHI |-KeToH (XI). Tpu 
KOHJeCHCalHH 4-ToMI-4-aMuHoudenusa c 4-6pomaleTopeHOHOM Obi TosyueH 
4-Opompenu-[8-(4-cbennianuanHo)-3-4-romusstus |-KeTou (XII). 

Bee CHHTesHpOBaHHble HaMH COe/MHeHHA NoyueHb! BHepBHIe. B KayecTBe 
KaTaIM3aTopa Oba HCMOb30BaHa COJIHHOKHCad COJb 4-amuHo_udennua. 

MexaHusM H3y4eHHOH HaMH peaKUMH MOKHO MIpPeACTaBHTb B Bue ypaBHeHHA 


CH,—CO— Ar’ 
at 


~S-<_ N= CH A: Gallas: <> Ne CH as 


i aN 
CH, — CO— Ar’ 


OnucaHyue MeToAuKnu. Merogquka cunte3a 8-apHJlaMHHOKeTOHOB 
3aKJIOUAETCA B CJICQYIOULeM: PpeakIMOHHad Macca H3 0,05 r-mowl. wIuddPoBa OCHa- 
BaHua, 0,05 r-MOoJI. 2% HpHOapoMaTuueckoro KeToHa, 10—l15 mu cnupta u 0,5— 
1,0 r comaHOKHCIOrO 4-aMHHOANpeHWIa HarpeBaIHCb Ha BOMAHOM 6aHe 
| 1o>—30 mun. locate oxaxyeHHaA BbI,eIMBUIHHCA OCalOK OTPHJIbTPOBbIBaJICA, 

OOpabaTHIBaJICA BOJHbIM AMMHAaKOM HM KPHCTAaJJIM30BaJICA M3 CMeCH cnupTa 
c 6eH3010M, [lomyueHHble HaMH Pe3YyJIbTaTbI H KOHCTAHTbI CHHT€3HPOBaHHbIX 
'—cOeHHeEHHH mpHBeyeHb! B Tabu. |. 

Takum 06pa30M, B HacTosmlel padote yalocb paspa6oTaTb HOBLIM yROOHBIN 

cmoco6 CHHTe3a B-apHJIaMHHOKETOHOB, COfepxKallHX KOJIbUO WHpeHHa. 


TlepmcKui rocyqapcTBeHHbl it Iocrynuno 
C€JIbCKOXO3AUCTBCHHBIM HHCTHTYT 10 I 1960 
uM. JI. H. []pannumukosa 


UWHTHPOBAHHAS JIHMTEPATYPA 


TECK oO oon. Me Auli yen. KO 29 e200 (1959). sbi stn erieiikam ymca te 
Cpecker ely chim. Acta, 30) 2058 (947) RH itt, He writ elves chim. 
Acta, 32, 381 (1949). 4 JI. ® Tpeguaosa, HW. A. Mocroscekunu, MAH, 114, 
MiG, (1957)... °.4. Il, Upanows, Hy My Mananotrosn, MAE) «93; ) l04ies(1953): 
EDilesiiiw Pro Siitiay IP. Wa Jl acim on cK Mats OX 6245620638 (954) ens Ame Wide 
movers SNGwHo Wil bial s; | De Gl Ruo bier ts, sChem= Abstr, 4S eal om (loose 
®B. Pullman, L. Tarrago, J. Chim. Phys. et phys.-chim. biol., 55, 502 (1958). 


8 JLAH, r. 132, Nd 4 841 


Jloxxaygmn Axkangemunu nayx CCCP 
1960. Tom 132, Ni 4 


XHMH4 


HW. ®. JTYWEHKO uM. KHPHJIOB 


POCSOPHJIMPOBAHHBIE XJIOPBAUHWJIKETOHbI 
NEPBUYHDIE MPOAYKTbI PEAKILMM MATHXJIOPHCTOTO 
®OCSOPA C JIHOJIALLETATAMH 


(I]pedcmaeaeno axademuxom A. H. Hecmeanoeoim 7 I 1960) 


Panee 6piIo omucano (') nosyueHHe POcPOpHIMpOBaHHbIX (-XJIOPBHHHIKe- 
TOHOB B3aHMOeHCTBHeM MATHXOpUucToro coctopa Cc 3HOJIalleTaTaMH MPH Ha- 
rpeBaHHH. 

JlaibHetiee U3y4eHHe STOH peaKIMH NO3BOJIMJIO HaMTH yCJIOBHA, IPH KOTO-’ 
PbIX €€ MOXKHO OCTAHOBHTb Ha NepBOHAYaJIbHOH CTaqMu, T. €. Ha CTA MpH- 
COeHHEHUA MATHXJOpHCTOorO coctbopa NO KpaTHOH CBA3HM HeNpeebHOrO 3C*pH- ’ 
pa, IpHueM Ha MOJIb 9cbUpa pacxogyerca ABa Mowa PCl;: 


Cl ) 
HH3KaA T-pa | 
R —C=CH,-+ 2PCl, ———> R — C — CH2PCl4PCl,: (1) | 
| | | 
OCOCHs OCOCHs 


IIpuBeqeHHbI cocTaB NpoykKTa NpHcoeAMHeEHHA NOATBeEPKAeH aHaJH30M Ha 
mpHMepe BHHHJaletara. Bauyy wJerkKoH THApOJIM3yeMOCTH 9THX MpOAyKTOB 
BlaroH BO3qyxXa H HeyYCTOHYMBOCTH MpH KOMHAaTHOH TemMepatype, OHH OOpada- 
TbIBAJIHCh [able (Oe3 BbIeJIEHHA H3 PeaKIHOHHOH CMeCH) CepHHCTbIM ra30M 
IIpH HH3KOH Temnepatype. TakuM OOpa30m OblIM NOJyYeHbI XJOpaHruApUybl 
B-alleTOKCH-B-xJIOpasIKHIPOCPHHOBLIX KHCJIOT, KOTOPbIe OKa3aJIHCb JOCTaTOUHO 
YCTOHYHBbIMH, YTOObI BbIJeIHTb HX B UHCTOM BHJe: 


Cl Cl 
| SO, | 

R —- C— CH, — PCLPCls = R ‘ CH, — POCl,-+POCls + 2S0Cls. (i 
OCOCHs OCOCH, 


BpIxofbl XJIOPaHrHAPHAOB B-alleTOKCH-8-XJIOpSTHI- UH B-alleTOKCH-8-xJIop- 
MPONMMIPOCHPuHOBLIX KHCJOT COCcTaB/AeT COOTBETCTBEHHO 85 u 70%. IIpu coor- 
HOWECHHH SHOJalleTaTa M MATHXJMOpucToro cocdopa 1:1 BEIXo_ xJopanrugpu- 
AOB B OOOMX CJlyyaAX He MpeBbimaet 40%. Dro ABIAeETCH elle OMHHM KOCBCHHbIM 
NOKA3aTebCTBOM TOFO, UTO NPOAYKT MpHcoeAMHeEHHA K BHHWJalleTaTy, a TakxKe, 
MO-BHHMOMY, HM K HS80NpOneHWJlalleraTy WMeeT MPHBeeCHHbIM B ypaBHeHHU 
(1) cocras. 

CuenyerT OTMETHTb, YTO YCJIOBHA MpOBeeHUA PeaKIMH WIA BUHUMaterata 
M U3ONpONenualleTata ABMAIOTCA HECKObKO OTJIHUHBIMH. B mepBom cayuae 
MPUCoeAMHEHHE MATHXJOPHCTOFO thoctopa HeEOOXOAMMO NpOBOAUTh pu 7 — 8°, 
BO BTOPOM Cilyuae MpH — 25°, uTO OObACHSeTCA pasMUHOM ycroluuBocrbio Mpo- 
AykTOB npucoeyquneHusA. Tak, NOBLILIEHHe TeMNeparypbl Ha HECKOJIbKO rpayycoB 
(cooTBeTcTBeHHO Jo + 15 wu — 15°) mpuBogur Kk o6pa30BaHMIo cmecu mpoyly k- 
TOB, U3 KOTOPBIX (Tl0Ce OOPaOOTKH CePHUCTIM Tas0M) He/Ib3A BEIAeIUTb Mpo- 
CTOH N€perOHKOH MHAMBUAYaJIbHbIX BeLIeCTB. 

Anajlorwunoe pasiuuue HaGo_aerca B ycTrofuMBocTH Mosy4yaeMBIX 13 mIpo- 
AYKTOB MIPHCoeqMHeHUA XJOpaHTHApuzoB. Tak, xslopanruspuy 8-alleroKcn- 
3-XJOPSTHMPOCPHHOBOH KUCJOTHI MeperoHseTCH B BakyyMe 6e3 pa3vOxKeHUA, 
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orga kak XJOpaHrupuy B-alleroKcH-3-xMopnponuspocpHHOBOlt KUCJOTHI pu 
emnepatype Bbule 95° oTulenIAeT XJIOPUCTHIM alleTu, WaBaa c 83% BbIXOJOM 
KPHCTaIMYeCKHH XJIOPaHTHAPU alleTOHHJIPOCpUHOBOH KHCJOTHI: 


Bbile 95° 


~ CHsCOCH:POCI, -- CHsCOCI (III) 


GHe—a@-ACH POCIs 


ENS 
Cl OCOCHs 


IIpu qeticrBun cnupta B NpHcyTcTBHH MMpHAMHa Ha XMOpaHruypUuy 8 aller- 
JOKCH-8-xXJIOpSTHIPOCPUHOBOM KUCJIOTHI Obl MOMyYeH COOTBETCTBYIOULMH AM3STH- 
OBbIH SPUP, KOTOPHIH NO ACHCTBHEM BOJbI IPH HarpeBaHHH B TCYCHHE HECKOMb- 
KHX 4aCOB HJIM MIPpH KOMHATHOU Temiepatype B TeyeHHe 3—4 He ruApomUsyer- 
ca, NaBad cocconaleralpleruy: 


ry O. 
\ 
a — CHz— PO (OC;Hs)2 + H.O- —~C — CH,PO (OC2Hs)_ + CHsCOOH + HCI 
Cl H (IV) 
Tlonbirku nowy4uTb AMSTHIOBbI apup -aleroKcu-3-xopmponumdociu- 
HOBOH KUCJIOTHI KaK B MIPHCYTCTBHH MHMpHAMHa, Tak MW 6€3 Hero, He NPHBeH kK 
ycmexy: B OOOMX Cy¥anx H3 PeakKIUMOHHOL CMeCH Obl BbI-eeH TOKO Pocpou- 
alleToH. Moc*oualleTou Obl MOMyYeH Takx%Ke pH WeHcTBHM cNMpTa Ha xXJIOp- 
aHruAphy alleTOHHPocpuHOBOH KUCJIOTHI B MpHCyTCTBHH MMpHAMHA. 
O6pa3oBaHHe XJIOpaHrHApHa alleTOHHMGOcpuHOBOH KUCJIOTbI, paBHO Kak 
‘M oOpasoBaHne Cocoualletablerva, NOKa3blBaeT MPHBeeHHOe BbIILe CTpoe- 
HHe YIJI€BOJOPOAHOTO pahKaJla MpOyKTOB MpHcoesqHHeHHA HW BMecTe C TeM 
“SABJIACTCA JOKa3aTEbCTBOM TOTO, YTO MIPHCOCHHEHHE MpPOHCXOAUT B COOTBET- 
CTBHH c mpaBusioM MapkoBHuKoBa. 


IkKcCNePpHMEeHTANDHAA EEG SIS 


Monyuwenve DpPokhykTa mpHcoe’ gu nenusa PCl, boc 
mopa K BHHHUMAAWeTATY (CHs,COOCH —CH,—PCPCI;). K utb- 


| 
Gl 


TpoBaHHomy pactBopy 41,6 r (0,2 Moma) maTHXMOpHcTOorO docHopa B 250 Ma 
YeTHIPEXXJIOPHCTOrO yrulepowa mphOaBsAloT no KanwamM 8,6 r (0,1 Mousa) Bu- 
HUlalleTaTa pH mepemMeliuBaHHu HM OxJaxK_eHHu jo 7—8°. IlepememmBanne 
HWpoouKaroT emule 6 uac. (mpuH TOH xe Temmepatype), YacTb BbINaBLerO OCayKa 
OTCACHIBaIOT YeEPe3 CTEKJIAHHbIM (PUIbTP, OXJaKLad ero CHapyXH CYXHM JIbJOM. 
Ocajlok MpombiBaloT 2 pa3a YETHIPEXXJIOPHCTHIM YIJIepOJOM, 3aTeEM H30NeCHTAHOM 
M cpa3y aHamu3upyior. (OcTaTKH H30MeHTaHa ylaJIAIOT B BakyyMe, He Jlomyc- 
Kad MpocacbiBaHHA BO3Ayxa uepes PuIbTp.) 
Flanneno 053 @ 9522592 90. EIMet6s Mago pe DiMi2h Zara toed 
CyHgO2PeChip. Brruncmeno %: C 9,56; File 208 DA 27, 


XMOpaHruaApug P-auneTOKcCH-B-xTO0paTHAMPoOcCHUHO- 
BOu KuUCAOTH. Ilo omnucaHHOMy BbIlle cmocoby NOJyualoT MpOAyKT mpH- 
coequHenua u3 83,5 7 (0,4 Moma) mATUXsOpHcToro docdopa B 330 Ma YeTbIpex- 
xsopHctoro yruepoya u 17,7 r (0,2 MOJIA) BHHHJaweTata. Jlamee, He BbILeIAA 
ero, uepe3 peaKI[HOHHyIO CMeCb mpH 5—7° mpomyckaloT CepHHCTHIH raz oO 
NOMHOTO paCTBOpeHuA OCcaqKa. SaTeM OTTOHAIOT B BakyyMe BO,OCTpylHOro 
Hacoca YeTHIPEXXJIOPUCTHIM yrsepOf, XJOPHCTHIM THOHH MH XJOpOKUCcb docdopa, 
ocTaTOK neperousioT B Bakyyme. Ilomyyeno 40,8 r (85% oT TeopHn) XJOpaHrHst- 
pula B-aleroKcn-3-xsopstuocpunoBolt KucsoTB. T. Kum. 99—100°/1,5 mm; 
n*® 1,4855, d?° 1,5035; MRp HaliqeHo 45,68, BpruucmeHo 45,25. 

Hafineno %: C. 20,02; 20,36; H 2,66; 2,78; P 412,72; 12,71; Cl 44,23; 44,27 


70° 


C4H,gO3PCls. BeruuceHo %: C 20,06; lau 2 ase Di 2 oie Cl 44,42 
B anasorvunbix ycsoBuax 43 41,6 r (0,2 Moma) mATHXMOpucToro docopa 
u 17,2 r (0,2 Moma) BUHUJaLeTaTa NOsyyeHo 20,8 r (40% oT Teopuu) xJopaHrHy- 


pga B-alleTOKCH-B-xJOpSTHAPOCPUHOBOH KUCJIOTEI. 
8* 843 


XNopaHruApUuA aleTOHHAMOCPHHOBOH KUCIOTH 
K dusibrpopanuomy pacrsopy 83,5 r (0,4 MOJIA) IATHXJOpHcToro docopa 
650 Mul ueTBIPeXXJIOpHcTOrO yrulepoa Mp NepeMelIMBaHHH UM OXMaKTeCHHH IC 
__94 96° no6aBasIOT NO KarWiaM B TeyeHHe 20 MuH. 20 r (0,2 MovIx) H3ONpO: 
neHumanerata. Ilocme 2 uac. mepeMeliMBaHHA MpH TOM %*e TemMiepaType Mpor 
ycKalor CepHUcTbIi ras (mpH —25°) Ao NosHOrO pacTBOpeHHA ocafKa. Or 
TOHMIOT PaCTBOPHTe/Ib, XJIOPHCTbIi THOHHJ HM XJIOPOKHCh Pocopa B BakyyM' 
BomocrpylHoro Hacoca. [IpH meperoHKe OCTaTKa B BakyyMe yxKe IIpH 60 — 70 
‘HaOlolaerca pa3iox*KeHuve BeulecTBa. Ilocwe nomHOro pa3JlIOAeHHA OCTATO 
neperonserca mpu 89,5 — 90°/1,5 MM B Buye Oe€CUBeETHOH XKUAKOCTH, KOTOpPAs 
B IIpPHeMHUKe ObicTpo KpucTalMsyercA. Berxoa xXopaHruypHya alleTOHHJIoc: 
cbuHOBO KucMOTH 21 r (60% or Teopuy), T. 11. 39—40°. 


Halizeno %: C 21,02;.20,68; H 3,03;,2,99; P 17,18; 17,27 
Cs3H;O2PCle. BrruuceHo %: C 20,59; H 2,88; RATeio 


B analorvuHblx ycoBuax 43 83,5 r (0,4 Mousa) MATHXMOpUcToro cocdopa 
40 r (0,4 Mouia) Hs0mponeHMalerata momyueno 26 r (37% oT TeopHH) XJOpaH 
PHApuAa alleTOHUJIPOCpuHOBOH KUCJOTHI. I 

XmopanruyApug P-aneToKcu- B-xAHopnponuragpocs 
puHoBoH KuUCAOTH. B ycOBHAX Mpesbifqymero ombira mowJyuator 
MpokykT MpHcoequnenuA u3 83,5 r MATHXJOpHcTOrO ocpopa u 20 r H30TpO- 
nenumaierata. Ilocae mpomyckaHHaA cepHucToro ra3a (pH — 25°) OTrOHAIOT 
B BakyyMe BOfoctpylHoro Hacoca mpH 20—25° pacTBopHTelb, XJIOPpHCTbIh 
THOHHJI H XJOpOKHCbh ctocdopa. OctTaTok MIpH OxJlaxKQeCHHH JIbJOM MOJIHOCTbIO 
KpuctTasmusyetca. Bpixoq HeounmeHHoro mpomyKta 47 r (95% oT TeOpHH). 
Tlocne KpucTaviMsalluH M3 CyXxOro H30NeHTaHa MOJyualoT 35,5 r (70% OT TeO- 
pHM) XJlopaHruypHya f-alleroKcH-B-xJIopnponHmocpuHOBOH KHCJIOTHI B BUTE 
OeCIIBETHbIX HII c T. mI. 45,5—46,5°, Malo pacTBOpHMbIX B H30MeHTaHe, JIerKO 
paCTBOPHMBIX B OOBIYHBIX OPraHH¥YeCKHX PaCTBOPHTeIAX. 


Halizeno %: C 23,98; 23,96; H 3,26; 3,414; P 12,37; 12,42 
CsHgO3PCl3. Brruncneno %: C 23,67; lah @) alee eS 2al 

IIpeppamenne xo0paHrugaApuga 8-aneTokcn B-xa0p- 
NpONHAPOCHHHOBOH KUCAOTH BXAOPAaHTHAPUR ane 
TOHHAMOCHPHHOBOH KHCIOTH. 9,9 r xmopanrHApusa B-alleTOKcH- 
3-XJIOPMpONHsIocpHHOBOK KUCJIOTHI HarpeBaloT Ha 6aHe mpH 95—105°. OrroHa- 
etca 2,7 f xsopucroro alerHia (BEIxog 88% oT TeOpHH); alleTaHHIM T. TW. 
114—115°, cménianHaa mpo6a c o6pa3iloM He mMOKasbIBaeT Jenpeccun. OctaTok 
meperoHsxeTca B BakyyMe pH 92—93°/2 mm. Tlomyueno 5,0 r (83,8% or TeopHH) 
XJOPaHTHApHAa alleTOHHJIOCHPHHOBON KUCJIOTbI B BUZe GeCIBeTHbIX MJIacTH- 
HOK C T. MI. 39 — 40°. 

Au asTHAOB EH a9pup P-aneTOKcH-P—-xN2OpaTuUAghoer 
P@uUHOBOH KUCTOTH. K pacrBopy47,9 r (0,2 mona) xnopanrugpuge 
B-alleTOKCH-8-XJIOPSTHJIPOCPHHOBOK KuCOTH B 150 ma a6c. cepHoro supe 
HoOaBAtoT M0 Kamiam cmecb 18,4 r (0,4 Mona) a6c. stuoBoro cnuprta, 31,6 1 
(0,4 Moma) MMpHauHa HW 25 MM cepHoro 2:pupa MpH NepeMelIMBaHHH MH OXJaxK 
deHuu fo 0°. Tlepememupator eme | vac, noxHHMaa TemMiepaty py O KOMHaTHOU 
3aTeM KuMATAT | yac M OTCaCbIBAaloT. PUAbTPaT KOHLEHTPHPYIOT HM OXMAK Malo 
Ais 10°. BrimagaioT 6eclBeTHBIe KPHCTaWIN CT. WI. 62—63°. Ocayox, cocTo 
AULHH W3 XJIOPpraapata NMpHAWHA HM Supa PocHHOBOH KUCJOTH, O6pabaTHl 
BaloT 3 pasa aOc. CepHbIM SPHpOM MpH KuHNAYCHHH, S*PHPHBIe BbITAXKKI 
OObeqHHAIOT H KOHWeHTpHpyior. IIpH oxJlaxKACHHH BbINagaioT KPyMHBIe Gec 
IBETHBIC KPHCTaIbl C T. mW, 64 —65°, O6uHH BEIKO_ MMSTHIOBOFO SAD: 
B-alleTOKCH-8-xOpsTHMpocpuHoBOHH KucNoTH 41 r (79% or TeopHx). Hi 
OTKPbITOM BOSAyxXe KPHCTaIIbl MeqeHHO (4epes 10 que) pacrbiBaioTca 
OTULCMIAA XJIOPHCTHIM alleTus. 


Hafineno %: C 37,40; 37,18; H 6,42; 6,42; P 42,04; 44,99 
CgHy.O5PC]. Brruncaeno %: C 37,15; H 6,23; PM A593 


ITepuhukawnA xnopanrugpuga p-ameTOKcCH-$-xaopmpo- 
uaAPocPHHOBOH KucsoTH. A. B otcyTcTBHe oOCHOBAaHHG. 

pactBopy 35,5 r xsopanrugzpuyza B-aleroKcu-f-xsopnponundocpunosoit 
MCHOTHI (HENOCpesCTBeEHHO Mocwie ero nosyueHusa) B 160 ma cepHoro apupa 
o6aBIAIOT TO Kanwiam B Teyenve 20 muy. 12,9 r a6c. sTHNOBOrO cnupta 
pu HepemelliMBanuu, O€3 BHeIHerO OXxJaxKAeHHA (IpH —3° B TeyeHNe MOWy- 
Opa YacOB peaKliNA He HAeT— UCXOAHbI XNOpaHTuApHA BbIeneH OOpaTHO). 
arpeBaloT Novuaca pH 30°, orronsloT atpup BMecTe C XJOPHCTLIM BOJOPO- 
OM, OCTaTOK TleperoHAloT B Bakyyme. Ilonyyeno 16,3 r (60% or Teopnn) 
AMSTHOBOrO adupa docdouaeroua c T. Kun. 101—102°/2,5 mm; n71,4364, 
id, 1,1117; MRp natizeno 45—73, Bpraucneno 45,40. 

JIutepatypuble Janubie: T. kun. 106—106,5/8,6 mm, np 1,4332, d3°1,1127; 
tT. kun. 99—100°/1,5 mm, nip 11,4855, da? 1,1232 (2). 

5. B npucyteTBuu mupuguua. K pacrsopy 19,4 r xanopaurug- 
puga -alleroKcn-B-xsopnponuapoctunopot KucsoTHt B 120 ma cepHoro 
aupa oOaBaoT MO KaliaM cmecb 7,1 r a6c. sTuOBoro cnupta u 12,1 Fr 
MMpHquHa Mp MepeMelliMBaHuu HM OXJaxKeHuM Jo 0°. Satem HarpeBaror | yac 
apy 35—40°, ocafoK oTcacbiBaloT M MpoMbiBaloT adupom. Uepes cyTKU BHOBb 
BbIMaBINMH OCafOK OTCACbIBaIOT, M3 (puJIbTpaTa Mocwe pasrouKM MoMyualor 
6,8 r (47% or Teopuu) cocctbonatetona (c T. Kun. 122°/8 mm; nj? 1,4370, 
Biel] 1.29; 

OTrepudukauuA XMopaHruapuaa auleTonunmocpunosok 
KucaoTb. K cmecu 10,2 r a6c. srumosporo cnupta, 16,8 r nupuyzuHa u 
60 Mi cepHoro supa O6aBIAIOT NO KalAM Tp MepemewiMBanuu B TeUe- 
Hue Yaca pacrBop 17,6 r xsopaHrugpuya alleroHHAdocPHHOBOH KHCJOTHI B 
40 MJ cepHoro supa. SaTeM KMNATAT Yac, OCaZOK OTCACbIBAaIOT, H3 (pHJIb- 
Tpata OTTOHAIOT S*UpP HM OCTATOK TeperoHAIOT B BakyyMe. Ilomyueno 14,1 r 


(76,6% oT Teopuu) doctbonanetona c T. Kun. 94—95°/1 mm; np 1,4370, 
d; 1,1131; MRp uatiqeno 45,70, peraucneHo 45,40. 


HalizeHo %: C 43,34; H 7,79; P 15,88 
C,H;;04P. Brraucneno %: C 43,30; H 7,79; P 15,96 


TlonyuenHue docpouanetasubgeruga. A. B anetone mpu 
KOMHATHOH TeMnepaType. 6 r AunoTHIOBOrO adupa B-aueroxKcu- B- 
XJOpSTHIPocpuHOBOH KHCIOTHI pacTBopsIoT B 10 MJ alleToHa, WOOaBJIAIOT 
1 r BOJLI M OCTABAAIOT Mp KOMHaTHOH Temmepatype. Uepes 4 cyToK otTro- 
HAIOT alleTOH HW yKCYCHYIO KHCJOTY, OCTAaTOK TeperoHsAIOT B Bakyyme. [louy- 
yeHo 2,8 r (66,6% oT TeopHu) AusTHNOBOrO sdupa cdoconauetasbAernya c 
T. Kun. 92—93°/2 mm; np 1,4383, dy? 1,1476; MRp Haiigeno 41,23, Bprauc- 
meno 40,79. 

B. B anuoKcaHe pu HarpeBaHuH. 9 LY ANITHNOBOrO 9Pupa B- 
alleToKcu-B-xopaTHpocpuHOBOH KUCJIOTbI pacTBOpAIOT B 25 MJ AMOKCAaHa, 
no6aBusior 1,2 r BOI MH HarpeBaloT 5 uac. MpH 55—6o°. Ortronsarr AMoK- 
CaH WM yKcyCHyloO KHCJOTY, OcTaTOK NeperonsioT B Bakyyme. Ilonyueno 4,2 r 


(67% or Teopun) octboHateTambperuma cT. Kun. 92—93°/2 mM; ny 1,4382; 
d; 1,1473; MRp uatineno 41,23, Brruncaeno 40,79. 
: Haiti reno 1 2'C 89,92; 39,96; H 7,27; 7,34; P4%,02; 47, 04 


CgHi304P. Brruncmeno %; C 40,01;: lal WA Ale 1 alr 210) 
Mockoscekult rocyapcTBeHHbIi yHHBepCcuTer Tlocrymusio 
um. M. B. Jlomonocopa 6 I 1960 


IMTHPOBAHHAS JIMNTEPATYPA 
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Jloxxayn AkaweMun Hayk CCCP 
1960. Tom 132, Ne 4 


C. C. HOBHKOB, A. A. ®@AHH3HJIDBEPT, C. A. WIEBEJIEB, 
MW. C. KOPCAKOBA u K. K. BABHEBCKHM 


V30MEPH3ALLUS TETPAHHTPOAJIK AHOB 


(IIpedcmaeaexo axademuxom A.B. Tonuuesoim 9 I 1960) 


HenapHo Hamu 6bIO MOKa3aHo, 4TO 1,1,1,3-TerpanHuTpomponaH (1) H30Me-! 
pusyerca B CHMMeTpHUHbIii TeTpanuTpomponaH (II) mo ecTBHeM aMMHaKa\ 
B CMlUpTOBOM pacTBope (*) 


(NO )gCCHzCH2NO; — (NO2)2CHCH2CH (NOz)2. | 
(1) (II) 


B nacrosujeh pa6ote HalieHo, uto |, 1, 1, 3-rerpanurponponaH H30MepH-: 
3yeTCA B CHMMe€TPHYUHbIM TeTPaHHTPOMporaH He TOKO B IIpHCyTCTBHH aMMHaka, | 
HO HM MO], BIMAHHEM HEKOTOPHIX APYFHX ULeJIOUHbIX areHTOB — alleTaTa KaJIMA, 
MeTHJlata Kalua. IIpH 9sTOM CJleqyeT NOAYeEPKHYTb, YTO MpHposa pacTBopHTeIA 
OKa3bIBaeT CYI[CCTBeHHOe BJIMAHHE Ha TeyeHHe peakinH. Tak, eC B3aHMoOJeH- 
ctBue 1, 1, 1, 3-rerpaHuTponponana Cc alleTaTOM KaJIHA MPOBOHTCA B CIIMPTOBOM 
pacTBope, HacTylaeT H30MepH3alluA Hu OOpa3yetcsa 1, 1, 3, 3-TerpanuTponpo- 
aH C BbIXOQOM 33,4%*. Ecuin 2Ke paCTBOPHTeJIeM CJIYKHT CMeCb alleTOHAa CO 
CNHPTOM, H30MepH3allHA He WMeeT MeCTA, a MPOUMCXOJMT JIMWIb OTULeMIeHHe 
HuTporpynnbl or ucxogHoro 1,1, 1,3-TerpaHurponponaHa c o6pa30BaHHeM 
1, 1,3-rpuHurponponana. B mpucyTcTBHu MeTHJaTa KasiMa (B MeTaHoue)!, 1, 1,3- 
TeTpaHuTponponan (I) H3s0MepHsyeTcA B CHMMeTPHUHbIM TeTPaHHTponponaHn 
(II) c Bpixogom 10,8%. 

Kelad BbIACHHTb, ABJIACTCA JIM H30MepH3allHA CHeLMpv4yHOH Mb WA 
1,1, 1, 3-rerpanurponponaHa HIM ee MpeTepneBaloT M Apyrve aHasIorH4HoO nO- 
CTPOCHHbl€ COC/MHEHHA, Mbl U3y4HJIM OTHOWeHHe K ocHOBaHHAM = 1,1,1,3- 
TetpanuTpooyrana Hu 1, 1, 1, 3-rerpanutponentana. M3yuenue sTux coequHeHuit 
TIPeACTAaBIANO JONOJHUTeIbHbIM HHTepeC B TOM OTHOUI€HHH, UTO OHH, B OTVIH- 
uve oT 1, 1, 1, 3-rerpaHurponponana, cymjecTByIoT B BHAe ABYX yCTOMUMBbIX 
(popM — HcCTHHHOM uM al{u-cpopMbr (°). CpaBHHTe/IbHOe H3y4eHHe H30Mepu3allHn 
3THX JBYX POPM MOFVIO MPpOAMTb CBeT Ha MeXaHH3M peak 


} 


(NO2)sCCH2C = NOH 2 (NOz)sCCH,CHNO,, 
R R 
(Illa) R = CH; (IVa) R=(C,Hs (1116) R= CHg; (I1V6) R = C,Hs. 


Oka3aJlocb, 4TO allu-popMa Terpanurpooyrtaua (II]a) serko H30MepH3yeTca 
B 1,1,3, 3-rerpanntpo6ytan (V) nog yelicrBueM allerara Kalua B CNupTe (BBI- 
Xo4 34,5%), MeTHJIaTa KaJIMsI B MeTaHoue (BbIXOy, 36,7%), a TaKxKe cnupToBoro 
eqKOrO Ka (BbIxoq 12,1%). M30mepusanuio MoxKHO OCYIULCCTBUTbh TakxKe B 
IPHCYTCTBHH AMMCTHIaMHHa, OJHAKO BbIXO MPOLyKTa peakWWH B STUX ycJO- 
BHAX He MPeBbILaeT HECKOJIBKHX MPOMeHTOB, 

Hcrunuas copa 1, 1, 1, 3-rerpanutpo6yrana (1116) raxxe u3omepusyerca 
B 1, 1,3, 3-rerpanurpo6yran (V) nox Jelicrauem auerata Kamua (BbIXON 34,5%) 


* SieChU Navlee BLIXOA PaCCUMTHIBAJICA Ha KaJIMeBbIe COMM COOTBETCTBYIOUINX HUTPOaJIKaHOB 
846 
846 


1 CNMpTOBOrO e_KorO Kan (BEIXON 12,8%), OWHAKO, B OTAMUHE OT allH-bopMbI, 
i@ H3OMepH3yeTcA B MpPHCYTCTBHM MeTHaTa Kalua. 

Auu-popma 1,1, 1,3-rerpanurponentrana (IVa), nogxo6uo 1,1, 1, 3 -rer 
anuTponponany u I, 1, 1, 3-rerpanurpo6yraHy, TakxKe mperepmeBaer H30Me- 
DH3allHi0, OAHAKO Mpolecc HJeT JIMMIb B MpPHCyTCTBHM allerata KaJuA. Boixoy 
mpowykTa u30mepu3anuu — 1, 1,3,3-rerpannrponentana (VI) cocraBuJsaer 
4, 5%. B npucyTcTBun Apyrux WleOUHbIX areHTOB M3OMepH3allMA He HMeeT 
MecTa. 

iNOg CCHLC = NO3H > (NO»)sCHCH,C (NOs)» 
k R 
(Illa) R = CHs; (IVa) R = C,H; (V) R =CHs; (V1) R = CoHs. 


Hakonell, ucruHHas cbopma 1,1, 1, 3-rerpaHurponentana (IV6) Bosce He 
H30MeEPpH3yeTCA B MPHCYTCTBHH ULeJIOUHBIX A4PeHTOB. 

Caenyer ormetutb, uTo 1, 1, 1, 3-rerpanurpo6yrau u 1, 1, 1, 3-rerpanurpo- 
MeHTaH (Kak allH-, TaK HM HCTHHHbIC C(OpMbI) He H3OMeEPH3yIOTCA B IPHcyTCTBHH 
aMMHaka, B oTAMUHe OT |, 1, 1, 3-reTpaHuTponpomana. 

ConocraBJlAA pe3yJIbTaTb, MOJYYeHHbIE TPH W3y4eHHH allM- HM MCTHHHBIX 
@opm 1,1, 1,3-rerpaHurpo6yraHa u_ 1,1, 1, 3-rerpanurpomeHTaHa, HeTpyJ- 
‘HO 3aME€THTb, YTO aH-POpMbl H30MepH3ylOTCA Jlerue, EM COOTBETCTBYIOMLHE 
UCTHHHbIe copMbl. Ha OcHOBaHHH 9TOTO tbakTa MOXMKHO MPeMMOORKUTh, YTO 
wsomepH3auna 1,1, 1,3-rerpanutpoamkaHOoB mpoTreKaeT epe3s cTaHio 00- 
Ppa3s0BaHHA allH-OpMBI: 


(NO2)sCCHxCHNO, > (NO.)sCCH2C = NO3H > (NOz)oCHCHC (NOs). 
| | | 


R R R 
IX == lals Gels, Galels 


IIpoqyktTb! “3somepusaynu — |, 1, 3, 3-rerpanutTpoasKanpl (II), (V) u (VI) 
BbIJeIAJIUCb B BHC HX KaJIMeBbIX COJIEH, KOTOPbIe aHaJIH3HPOBaJINCb Ha KaJHit. 

KamHeBble COJIM JeHCTBHeM OpoMa MepeBOLHINCb B COOTBETCTBYIONLHe OPOMH- 
pt — 1,3-7qu6pom-l, 1, 3, 3-rerpanutponponan, 1-6pom 1, 1, 3, 3-rerpaHuTpo- 
6ytaH u |-6pom-l, 1, 3, 3,-rerpanuTponenTanH. 

Ha OcHOBaHHH pe3yJIbTaTOB, MOJIYYCHHbIX B HaCTOAMLeH padoTe, MOXHO 
CllelaTb BbIBOL, YTO H3OMepH3allua C MepeMelCHHeM HUTPO-rpynnbl ABJIAeTCA 
o6meh peakuvei ia 1,1, 1,3-rerpanurpoaiKaHoB, OO6JlaqatoulH4x mpAMOH 
IeMbIO YIvIepOAHbIX ATOMOB. 


IKcMNePUMECHTAMbBHAA YACTS 


Usomepusanua 1, 1, 1,3-TeTpanutTponponana (I) 
pa ols SA2eMenip amir p o nipiomnm an *(11): 

A\eB mpre prer Ban Ma per ar atk au n'a. -"K“pactBopy "5,69r 
(0,025 moma) 1,1, 1, 3-TerpanurponponaHa B 35 MJ cnupTa mpHOaBAAIH NO 
KallIAM MIpH MepeMeUIMBaHHH MW OX/aKeHHH JIbAOM pacrsop 4,9 r (0,05 Moms) 
WiaBJleHHOrO allerara KaIMa B 25 MJ CHMpTa, NOAepxKuUBaxA Temmepatypy O°. 
Tlocue qo6aBeHuA aleTaTa KaJIHA MepeMelmuBau 2,5 uaca npH O° u | uac 
Np KOMHaTHOM TemMepatype. OTcacbiBaJIH BbIMaBLUIMM OCalOK, MPOMbIBaJIM ero 
HeOOJIbIUIMM KOJIMYECTBOM JIC AHOH BOI, 3ATeM AlleTOHOM, HeOOJIbUIMM KOJIMUeCT- 
BOM Cyxoro acbupa UH BbICyuIMBaIM Ha Boszyxe. Ilomyyeno 2,5 r (33,4%) aH- 
KaHeBol comu 1, 1, 3, 3-rerpanurpomponaHa. T. mr. 221° (c pa3so0xKeHHeM) 
(mocle MepeKpHCTaIM3alHH 3 BOb!). 

Hatigeno %: K 26 
CsH2NyOgKe. Brruucaeno %: K 26 


Noo u Cyt CT RAM oO MeTH ata. Ka Jn n, K pacrBopy 
4,5 r (0,02 mona) 1,1, 1, 3-rerpanurponponana B 15 mJ. aOc. MeTaHoja mpu- 
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OaBIAJIH 10 KallJIaM pH NWepeMelIMBaHHH U OXJIaxKReHHU apyom'40 ma 1 N 
pacrBopa meTusata Kalua (0,04 Moma), ToqepxKuBad TemlepaTypy He BbILIet 
0°. Tlocne qo6aBieHua MeTHJlaTa KaJIMa TMepememuBatu | 4ac mpH 0° ul uac 
npu 10°. Bemapuimit ocaqok OTCacbIBaJIMd M MHOFOKPaTHO IIPOMbIBaJIM alleTOHOM. 
OcraTokK MpOMbIBaJIH HeOOJbIIMM KOMYeCTBOM Cyxoro acPpupa HM BbICYWIMBAIH 
Ha Boayyxe. Tomyueno 0,65 r (10,8%) qukaMeBon coun 1, 1, 3, 3-TerpaHye 
Tpomponana. 
Hatigeno %: K 26,26; 26,47 
C3H2N,OgKo. Baruucaeno %: K 26,03 


V3 stot comm Opt nowyyen 1,3-qH6pom-1,1, 3, 3-rerpaHuTpomponaH (7 

Usomepu3aluax amu-PopMbl L1Ji,3-TetpaHuT pm 
6yrana (Illa) el, 1,3,37reTpanutpooyran(\): : 

a) B mpucytcTrBuw anetata Kkanus. 47 (0,0168 mona) 
amu-opmpr 1,1,1,3-rerpanurpo6yTaHa pacTBopsiM mp 0° B 24 mi cnupta. K 
NOJIyYeHHOMY pacTBOpy WoOaBIANIH MO KalWJIAM TPM MepeMelIMBaHHA H OXJaxK- 
eH JIbyOM pacrBop 1,7 r (0,0174 Moma) muaBseHHOrO aleTatTa KasIMAaA B20 MI. 
cmupTa, nowepxKuBaa Temnepatypy 6 —8”".3aTem nepememmmMBau 4 4aca MPH KOM-, 
HaTHOH Temnepatype. PacrBop WekaHTHpoBaJIH, K OCTAaBIeMyCH OCayKy O- 
6aBJIAIH HeEMHOTO JIeqAHOM BOAbI, OTCACbIBAaJIM KPHCTaIMYeCKHH MpOAyKT 
peakILHH, MPOMbIBaIN CTO HeOOJIbINMM KOJIMYCCTBOM XOJIOMHOTO CMMpTa HW sc*upa 
M BbICyIIMBaIH Ha Bosnyxe. Ilomyyeno 1,6 r (84,5%) KanueBon cou 1, 1, 3, 3-. 
TeTpaHuTpooyrana. T. mi. 118° (c pa3uomweHHem) (mocue nepeKpucTa/IM3alUn | 
u3 50% meranouia). JIuTepaTypuble JaHHble: T. mt. 137—138° (°). | 

Hatineno %: K 14,09; 14,17 
C,HsN,OsK. Bpraucaeno %: K 14,16 

6) B npucyrTreTsun “MeTH lata K'a na Keo eee N 
pacTBopa MeTHJiata Kaus (0,0075 Moma) H 3 MI a6c. MeTaHOJa WO6aBIAI He- 
CKOJIbKHMH NOPUHAMH PH MepeMelIMBaHHH HU OXJaKJCHHU JIbJOM C COJbIO 
1,8 r (0,0075 Mona) atu-cpopmer 1,1,1,3-rerpaHuTpo6yTaHa, noljepxuBaa 
TemlepatTypy Hw2Ke —5°. SaTem nepememmmMBasu upu —10° B Teyenue 45 MuH., 
OTCaCbIBaJIM BbIMNABLIHH OCaOK, MPOMbIBaJIH ero HeOOJIbIIMMH KOJIMUeCTBaMH 
Jl@qAHOH BObI, XOJOAHOrO cnMpTa, cyxoro a*upa, BbICYIIMBaIH Ha BOs-yxe U 
MepeKPUCTaIH30BbIBAIH u3 50% MeraHoua. Tloryuanu 0,75 r (36,7%) Kamve- 
BoH coin 1,1,3,3-rerpanuTpo6yTaHa*. 

B)B mpucytTcTBuN egKoro Kaan. 2,547 (0,0105 moms) alu-copmpr 
1, 1, 1, 3-rerpanurpo6Oyrana pacrBopsau npu 0° B10 ma cnuptra. K mojmyuen- 
HOMY pacTBOpy WoOaBIAIM MPH MepeMelIMBaHHH MW OX/aKICHHH JIbOM pacTBop 
0,6 r (0,0107 moms) eqkoro kamu B 10 Ma cnupta, no_WepxKuBaA Temnepatypy 
He Bpine 10°. Sarem nepeMelIMBamH Ip KOMHAaTHOM Temmepatype 3,5 uaca, 
pacTBop JeKaHTHpOBaJM, K OCTaBLIeMyCA OCaKY AOOaBAIM HeEMHOrO JeAHOH 
BOJIbI, OTCACbIBAIH KPHCTaJIMYeCKHH MpOAyKT peakUMU, MPOMbIBaJIM ero He- 
OOJIbIIMM KOJIMYCCTBOM XOJIOQHOTO CNupTa, 3PHpOM H BbICYLIMBaIH Ha BO3- 
nyxe. Ilonyyeno 0,35r (12,1%) KanueBot conu 1, 1, 3, 3-TeTpaHuTpooyTana. 

1-Bpom-1,1,3,3-TetTpanuTpo6yrtauH. 2,6 r (0,0094 MOJIA) Ka- 
‘Meson com 1,1,3,3-rerpanurpoOyTaHa MOKpHIBasM c1OeM acbupa Hu pu mepe- 
MeCIUMBaHHH MW OXJ@KNCHHH JIbNOM WOOaBIAJIM PacCYHTaHHOe KOJIMUeCTBO 6po- 
Ma. OpupHbili pacrBop uJIbTpOBaM HM BBICYWIMBaIH XJOPHCTEIM KaJIbIMeM. 
Tlocne yQanenua spupa nomtyuamm 3 r (100%) Kpucranmuyueckoro 1-6pom- 
1,1,3,3-rerpanutpo6yrana. T. ma. 46° (mocne nepekpucraniu3sannun us 
rekcaHa mpu 40° c mociexyroulHM BbIMOpaxKHBaHHeM). 


Hatineno %: Br 25,13; 25,26 
CsHsNaOgBr. Barancneno %: Br 25,22 


* BaToM M B Nocsedyomux onbirax KamMesaa coab 1,1,3,3-rerpanurpo6yrana anamMan- 
poBalaCh Ha KaJIMH, a TakKe HAeCHTHPUUMPOBaNaCcb NO TeMMepaType m1aBAeHuA. STH AaHHble 
Me IIpHBOAATCA BO M36exKAaHHeE MOBTOpeHHA. 
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| HMsomepu3sauna HCTHHHOKH qgdopmu I1,1,1,3-TeTpa- 
Het pooytrana {IlI6) B 1,1,3,3-PetTpanutTrpoo6Oyrau (V). 
| a)BmupucytTrcTrBun anetata Kaaua. K pacrsopy 4r (0,0168 
jMOIt) UcTHHHOH qbopmer 1,1,1,3-rerpanurpo6yrana B 32 mi cnupra mpn- 
JAB AIH 10 Kalam pW MepeMeliMBaHHH H OXNAaKTCHHH XOJORHOH BOOM pac- 
Pirsop 1,65 r (0,0168 mona) naaBneHHoro auerata Kalua B18 Ma” coupTa, nog- 
epxUBadA Temuepatypy 15—18°. S3arem nepemelIMBanM Mp KOMHaTHOM TeM- 
weparype 4,5 ywaca, OTCaCbIBaJIM BbIMaBIUHi OCaqOK, MpOMbIBaIH ero HeOOsb- 
AUMMH KouMYeCTBaMH JIEXAHOH BOI, XONOLHOFO CIMpTa, SPupa M BbICyWIMBaI 
wa Boszyxe. Ilomyyeno 1,6 r (34,5%) KauesBon comu 1, 1, 3, 3-rerpanurpooy- 
aHa. 

| 6)B npucytcTBuHn exKoro kaau. K pacrsopy | r (0,0042 mo- 
151) HMcTHHHOH opmb 1,1,1,3-rerpanurpo6yTana B 8 Ma” cnupta obaBIAH 
ie’ TePeMeWIMBAHHH HW OXJaKIeCHHU NeqAHOW BOZOK pacTBop 0,25 r (0,0045: 
JMOIZ) EQKOrO KaIM B 4 MJ CnMpTa, MOMWepxKuBaA TemMepaTypy He Bulte 10°. 
HSaTreM tepemMemimMBasH 3 Yaca MPH KOMHATHOM TeMuepaType HU OCTaBJAH Ha 
H3 cyToK. PacrBop JekaHTHpoBaJIN, K OCTAaBIUIeMyCca OCayKy JOOaBJAJIM HEMHOTO: 
| eqanon BOJbI, OTCACbIBAIH KPHCTaJJIMYeCKHH MpOMyKT PpeakUMH, MpPOMbIBaJIM 
HePO XOJIOQHbIM CIMPTOM UM SPHpoM HU BLICyMINBaIH Ha Boszyxe. Ilomyueno 0,15 r 
|(12,8%) Kkanueson conn 1, 1, 3, 3-rerpanurpo6yTana. 

Msomepu3auun anu-popmu 1,1,1,3-TerpanHuTponen- 
Tana ([Va) B 1,1,3,3-reTpaHutTponeutTan (VI). 31r (0,012 moana) 
auudpopmpr 1, 1, 1, 3-rerpanutTponentaHa pacrBopsxun B 12 ma cnurpa mpH 0°. 
K louwyueHHOMy pacTBOpy MpHOaBAIM MO KanwIaM pH MepeMelIMBaHHu Hi 
OXaKeHHU JeqAHOH BOZOH pacrBop 1,2 r (0,0123 moma) nuaBmeHHoro alle- 
Tata KaJi“a B 12 ma cnupta. Ilocme qoGaBleHusa alleraTa KaJIMa MepeMeLIMBa- 
Ju 2 yaca upu 0°, 3aTem 3 uaca MpH KOMHaTHOM TeMMepaType HM OCTAaBJIAIH 
Ha 5. cyTOK. OrcacbiBasiH BbINaBLIMH OCaNOK, MpOMbIBaIH ero HeOOJIbLIMME 
KOJIMYECTBAMH JIETAHOM BOLI, XOJOLHOrTO cnupTa, 2pupa MU BbICYWIMBaIM Ha 
| Bosryxe. [lonyueno 0,5 r (14,5%) kamuesor conn 1, 1, 3, 3-rerpaHuTponentana. 
|T. mt. 135° (c pa3ioxeHuem ) (mocue mepeKpuctasmmusanun u3 50% MeTaHovia).. 


Hatizeno %: K 13,415; 13,35 
C5;H,N,OskK. Beryucmeno %: K 13,47 


1-5 powm-1,1,3,3-rTetTpauyutponeutTan. j1,1 r (0,0038 mona) 

KamueBon coun 1, 1, 3, 3-rerpaHuTponeHTaHa NOKpbIBaJIM 9PHpOM H Mpu Mepe- 
| MCIUMBaHHu MW OXJIaxKJeHHU JIeAHOU BORON MOOaBJAMM paccuMTaHHOe KOVJIH- 
/4ecTBO OpoMa. SUpHEIN pacTBOp QMHJIbTPOBaJIM, BbICYIUHBaIH XJIOPHCTbIM’ 
| Kastpiuem. Ilocae yaasienua apupa nosyuanu 1, 1 r (88%) xugKoro 1-6pom- 
_1,1,3,3-rerpanutponentaua, no 1,5060 (ouMlmeH MyTeM pacTBOpeHUA B LeK-- 
CaHe C MOCJeAyIOULMM BbIMOpaxXHBaHHeM). 


HatineHo %: Br 24,16; 24,02 
CsH7N4OsBr. BatuveneHo %: Br 24,14 


Vucruty?t oprauvueckoli xumuu um. H. JI. 3enmnckoro Tlocrynuw1o 
Axaylemau Hayk CCCP 9 I 1960 


IWUMTHMPOBAHHAS JIMTEPATYPA 


_-1¢C.C. Hospuxos,A. A.Datu3suapbo6epr,CA.Ulesenesuyp., TAH, 124, 
O39 (1959).2.C.C. Hopuxos,K. K. Babuesnckuh, H.C. Kopcakosa, JAH; 
125, 560 (1959); Uss. AH CCCP, OXH, 1959, 1847. # M. Frankel, J. Org. Chem., 23, 
913 (1958). 
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Jloxnayp AKaweMunH Hayk CCCP 
1960. Tom 132, Ne 4 


XHMH A, 


B. B. MATPHKEEB, akagemux A. A. BAJIAHHMH, E. WH. KJIABYHOBCK MH, 
tO. C. MAPJAIIEB u fF. UX. MAKCHMOBA 


CEJIEKTMBHOCTb JIEMCTBUA AACOPBEHTA, CbOPMOBAHHOrTO 
B MPHCYTCTBUHW BAKTEPHH, B OTHOWJEHHH OMTAYECKHX 
MSOMEPOB 


Pa3syeeHHe palleMaTOB aXCOpOWHOHHIM NyTeM MpescTaBsIAeT SHAUHTEIbHbIE, 
TeoperHyecKHH WH mpakTHueckHi uHTepec. M3BecTHbI MeTO/bI pasfeeHHA palle-: 
MaTOB IIyTeM H3OHPaTeIbHOTO PaCTBOPeCHHA AHTHNOAOB B ONTHYeCCKH AaKTHB- 
HOM PaCTBOPHTele (HIM MJI€HKe ONTHYeCCKH AKTHBHOrO COeCAHHEHHA, HaHeCeH-| 
Horo Ha ajcop6euT). PasqesieHHe B 9TOM CJly¥ae OCHOBAHO Ha OOpPas0BaHHH ) 
JaOWIbHBIX JMacTepeOH30MepoB, a Ppa3yesIeHHe MOCJIeRHHX MOXKeT ObITb OCy- 
ULCCTBJI€HO H Ha OObIUHbIX aycopOeHTax ('). M3BecrHo OouIbuice YHCO NpHpos-| 
HbIX CTepeocnelHpuyecKHX aCOpOeHTOB, CMOCOOHBIX YaCTHYHO (HH Halles) | 
pa3qeaTb pallemaTpl. K TakuM aXcopOeHTaM OTHOCATCA COeMHEHHA CPpaBHH- 
T@JIbHO CJIOMKHOO CTPOeCHHA: OeJIKH, yrsieBoybl. Bo3MoxKHO pa3yesleHHe palle- 
MaTOB H Ha OMTHYeCKH AKTHBHOM KBaplie. OWHAaKO OOWHe 3AKOHOMEPHOCTH pas- 
JI@JICHHA PAaleMaTOB Ha TaKHX ajcopOeHTax emule He Halijeubl. [losromy B mocley- 
Hee BpeMA OOpalilaeTcA BHHMaHHe Ha H3yYeHHe CHHTETHYeCKHX aCOPOeHTOB 
C 3aJlaHHOW pa3sfeAIOuleH aCOpOWUMOHHOHM CMOCOOHOCTHIO. 

B padorax M. B. Toaaxosa c corp. (?) BnepBble Obi NpeqOxKeH MeTOR UpH- 
rOTOBJICHHA ajcopOeHTOB — resleH KPe€MHeEBOH KHCJIOTHI, OOHApyXUBalollux 
H30HpaTeIbHy!0 aJCOpOWHIO K KOMMOHEHTY, B MpHCyTCTBHH KOTOPOrO MpoHc- 
XOQHJIO POpMupoBaHHe relax. M36upatetbHad aycopOuNA cuIMKareia Oba 
HalieHa WIA OeH30J1a, TOyONa, KcHONa. TlosqHee J[MKkKH uM Apyrve aBTopbl 
(?,4) moKasaJIM CyeCTBOBaHHe TaKOH acopOuuN y CHIMKarelei MO OTHOLICHHIO 
K pay KpacuTeneu. Ms6uparemtbuocTbh aycop6unH oObxACHAJIacb (7) O6pas0Ba- 
HHe€M «KOTI€YaTKOB» MOJIeKY JI (OPMOBATeIA Ha MOBEPXHOCTH aycopGeuTa. 

OHakO yKa3aHHble aBTOPbI He pacMpocTpaHHJIM MeTOR Ha MOJyuYeHHe ONTH- 
yeCKH H30NpaTebHbIX aycopOenToB. BmepBple Tako afcopOeHT nosyunsH 
Kyptu “u Konom6o (°). Ha cnauxkarese, o6pa30BaHHOM B mpucyTcTBuu (-+)- 
KaMOPCYJIbPOKHCJOTHI, yHaloch pa3qeluTb Ha 10% MuHabHyIO KUCOTY 
u Ha 30% pallemuyecky1o Kamiopcyappoxucnory. Tpy6xohep u Llnetir (°) 
MOBBICHIH SPCKTHBHOCTh aJCOPpOeEHTOB, HMCMONb3ysH HOHOOOMEHHYIO CMOJy, B 
KOTOPOH KapOOKCHJIbHbIe TpynMbl OblIH ITeEPHUUMPOBaHbI XHHHHOM. CMoOJla, 
coepkaiad 35% XMHHHA, MpHoOpeda cnocoOHOCTb NOTH Hallelo pa3qeATb 
paleMH¥eCKyIO MHHaJIbHyIO KHCOTY. CuJIMKarelb, CopMOBaHHBI B IpucyT- 
CTBHH XMHHHA HIM XMHHAHHAa, MpHMeHeH JIA YCTaHOBJeHHA KOHdUrypalun 
cOeAMHeEHHM, POACTBEHHBIX XHHHHY WIM XMHHMHY (2); 

Hamu nowyyen OnTHuecKH W36NpaTeIbHblit acop6eHT Ha OCHOBe CHIMKa- 
reid, CPOPMOBAaHHOTO B IIPHCyTCTBHH JMCCHMMeTPHYeCKHX KyJIbTyp OaKTepuli 
Bac. mycoides. Bo3sMoxkHocTbh Novly4YeHHA Takoro ONTHYeCKH H3OHpaTebHOrO 
acopOeHTa OCHOBaHa Ha C/eYIOULNX COOOpaxkeHuAx. 

Iloupenuple OakTepun Bac. mycoides — upesBbruaiino pacnpocrpaHeHHble 
MUKPOOPraHH3Mbl, BCTPeualolivecH MOUTH BO BCex nouBax (fo 225 ThIc. Ha 
rpaMM mouBbl). OOulHi BU HX KOJOHUM, BbIPAaUeHHbIX B COCy ax C MUTATebHO!t 
CpeqOH, HanOMMHaeT CHMpabHy!0 TyMaHHOCTb C_ HallpaBJIeHHeM BbIPOCTOB 
NPOTHB ABUXKeCHHA YaCOBOM CTpeKH (JeBad topMa). [lourn Bce nouBb! TeppuTo- 
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uu CCCP saceseubi 9TOH MeBoli (bOpMOl, 3a HCKJIOYCHHeM HeKOTOPbIX paiio- 
HOB, Te COXpaHHJlacb peIMKTOBad (ayHa u *Opa TperH4yHOrO MepHoya. Tam 
ipeoO.layaer mpaBasxd,HHBepCHasd (popMa OakTepHit. Boicka3biBaocb NpesqnosoxKe- 
HHMe, YTO MAKPORUCCHMMETPHA COPMbI KOJIOHHH OOyCJIOB/IeHa JHCCHMMeTpHelH pe- 
€MTOPOB, HMeIOWIMXCA B MpPOTOMMa3Me, KOTOPbI€e BECbMa UYBCTBUTeJIbHbI K 
O3JeHCTBHIO ONTHYeCKH AKTHBHBIX AfoB. Ha smesyio dbopmy Bac. mycoides 
OJIbIee BOSJeCHCTBHe OKa3bIBaeT ( — )-aKPHXHH, 4eM (-++-)-aKPHXHH, a JIA 
HBepCHOH MpaBoli (opMbl Ooslee AQOBUT (-+)-aKpHXHH (’). OOHapyxena pa3- 
ula B PasBHTHH MpaBolk UM MeBOH KOJIOHHH MH B MPHCyTCTBHM ONTHYeCKUX H30- 
IMepOB [pyrHx coequHeHHH. MoxHO OxKUaTb MPOABJICHHA MUCCHMMeTpHyec- 
KMX pellenTOpOB Takxe B acopOlHHn yee CO3,aHHA «KOTMeYUaTKOB» Ha MOBepx- 
HOCTH ajicopOeHTa. 

Ajcop6eHTb TOTOBHIMCb m0 cuemyronyeli BbIPaOOTaHHOH HaMH MeTOJIMKe. 
Jipe NOpWUMH KHCJOrO eA KPCMHEBOH KHCJIOTbI OTMbIBAJIHCh JO HeHTPaJIbHOu 
}peaxwun, Boa CIMBaaCh, H Tellb 3aIMBaJICA CTaHJaPTHbIM MsICONeMTOHHBIM 
OyIbOHOM. SaTem 06a o6pasiia reid 3aceBaJIHCb MpaBolH uM JeBOH KyJIbTy pont 
il Bac. mycoides. Iloc1e JoctwKeHUA MAKCHMaJIbHOrO pa3sBUTHA KyJIbTypbI (10 WHE 
inpu 28°) nuTaTeibHad cpefa CAMBaslacb HW CHJIMKareb Mo_Bepralica cyli- 
| Ke CHauaJla B BaKyyMe, a 3aTeM mpH 120° B TeyeHne 6 “ac. OpraHuueckue ocTaT- 
‘KH y]aJIdJIMCb HarpeBaHHem CHJIMKaresA Ha BOAAHOM OaHe c nmeprugposem 
| 10 OKOHYaHHA BbIeIeHHA KUCOpoga. Ilocsie sToro CHIMKaresib MpOMbIBaJICA 
BOWOH HW cyuIMIcA mpH 120—150° B TeyeHne 2 uac. Jia cpaBHeHuA aqcopOuuH 
NOJlyueH B TeX Ke YCJIOBHAX, HO B OTCYTCTBHE OakTePHH, KOHTPOJIbHbIN OOpasell 
“cHIMKarelaA (yqe@IbHad nmoBepxHocTb BOT no Gex3ouy 220 m?/r, atbpeKTHBHBI 
| pagquyc nop no Keapsuny 804A). 
| Onrnueckh H30upaTesbHad aCOpOUHA MOJIyYeHHbIX Tpex OOpaslloB H3MepsA- 
Jlacb 10 KOJIMYeCTBY aCOPOHPOBaHHbIX ONTHYCCKHX H3OMePOB JIMHaJIOOWIAa. 


Ipumensuica (—)-1unanoon ct. Kun. 90 —91°/15 mm, dy’ 0,8679; np 1,4634; 


| 
| 
| 
| 


lo) = — 18,14° (93,6% onruyeckoh uucrorl) uv (-+)-MHanoon c T. KUHN. 
90—92°/15 mm, d;’0,8660; n> 1,4650; [o]S=+13,5° (70,3% onruueckon 
| UMCTOTHI). 


AlcopOuvaA W3Mepsulacb Ha BakKYYMHOHW yCTaHOBKe BeCOBbIM MeTOJIOM (TOU- 
Hoctb | -107° r) c MomoutbIO KBapleBbIX NPy2KHHHbIX BecoB Mak Bena pu 20°. 
Tlocne mpogxomKuteibHo TpeHupOBKH OOpa3u0B B TeueHHe 8 uac. mpH 120° 
|B BakKyYyM€ MPOM3BORHOCb H3MepeHHe aXCOpOWHH CHauaJla OAHOFO, a 3aTeM Ha 
| CBEKHX OOpasilax Apyroro onTuyeckoro W30Mepa JIMHaloola. B Tad. | 
TIpHBeeHbI JaHHble MO afcOopOUHH Ha HCCeOBaHHbIX Tpex OOpPaslax CH- 
| JIMKaresen. 


Ta6auna 1 
Ancop6uHa B MMOJ/r Ornomenne ayqcop6upoBaH- 
amcop6euta HbIX MMOJI. 
ERC CLOCKS % ) Sane (—)-aHHasoon |(+)-THHaIO0N 
—)= é -JIHHa 
rp Pe eis se (+)-nHHanoon |(—)-THHAaIOON 
KOHTpOJbHBIM = CHIMKareab 0,914 (Arce 0,80 4,24 
‘CuuKarewib, CPOpMOBaHHbIM Cc Ipa- 
BOHM WHBepcHOH kyabTypou Bac. 
. ie © 
mycoides 0,145 0,74 0,195 Lip 1 
Cusmkaresb, CPOPMOBaHEDI C seBOH 
KomoHHen Bac. mycoides 4,659 0,208 8,0 0,425 


Yupyrocrb mapa JiMHasooia HeBeHKa (1 MM mp 40°), nosToMy usoTepmy 
ay\copOunH MOCTPOHTb He yfaocb. B Tau. | MpHBeeHbl KOJIHYeCTBa MHMJIJINMO- 
Jie cnuptTa, acopOu“poBaHHoro MpH HacbilleHHM. O HacbIIeHHM CyAMIM 10 
lipekpaueHuto mpHBeca B TeyeHHe 2,5 yac. 

TlonyyueHHble aHHble oOHapy2KUBaioT cyulecTBeHHY10 pasHHly B u36upareJib- 
HO aycopOunu O6ONX OOpasloB cuIMKareieH, KOTOPaA 3HAaYHTeIbHO OTJIMUa- 
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eTCH OT ACOPOUMH Ha KOHTPOJIbHOM OOpasie. CHuJIMKarelb, ccbopMOBaHHbIi 
B IIpHCYTCTBHU MpaBoli, HHBepCHOk KOJOHHH Bac. mycoides B 5,12 pasa aycop- 
6upyer GOoubule (+-)-IMHaOOa, YeEM ero H3OMEPa. CusiuKaredlb, C(OpMOBaH- 
HbIii B IpHcyTCTBUH JIeBol (opmb! Bac. mycoides, B 8,0 pas aycopOupyer OOuIb- 
ie (—)-sIMHasoon, vem (-++)-sHHaN00. HeOoubuiad pasHulla B aJ|copOup yeMocTH 
(-++)- uw (—)vIMHam001a Ha KOHTPOJIbHOM OOpasle CHIMKarelA OObACHACTCA 
BO3MO2KHBIMH IPHMeCAMH B HCXOQHOM JIMHasIooue. (— )-JHHaIOON ajcop6upyert- 
caB 11,4 pasa yume Ha «1eBOM» CHIMKaresle, YeEM Ha «paBoM», a (--)-JIMHaJOOU 
B 3,6 paga Jlyume Ha mpaBOM CHJIMKarese, 4eM Ha JeBOM. Ec CpaBHHTb 
Ce@JIEKTHBHOCTH MOJTYUeHHbIX aCOpOeHTOB (T. e. CTeMeHH MpeHMYyLleCTBeHHO 
acOpOMpOBaHHOrO OAHOFO ONTHYeECKOTO H3OMepa), TO OTHOMICHHA CeJIEKTHBHOC- 
Teli JICBOrO CHJIHKareA K WpaBoMy HU lpaBoro kK JI€BOMY OMHHAKOBbI M COCTaB- 
asioT 41. 

[lpequiowenHbili MeTO, MowyueHHA cTepeocnelupuyeckoro aycopbexTa 10- 
MHMO H3BeCTHOPO ipenapaTHBHOrO 3HayeHHA IpeACTaBJIAeT HHTeEPec WIA MOHHMa- 
HUA CBA3H MOJIeKYJIAPHOH HCCHMMeTPHH HW AHCCHMMECTPHH KOJIOHMM, MOCKOJIbKYy. 
TaKUM KOCBeCHHbIM IIyTeM MOATBEPKAaeTCA ONTHYeECKH M38ONPaTeIbHOe NMOBee- 
HHe JMCCHMMETPHYECKMX PelenTOpOB y WHCCHMMeTpHyueCKHX oOpraHHsmoB. JLo 
CHX NOP MpAMOFO ROKAa3aTeIbCTBa STOMY elle He ObIIO JaHO; MOMbITKA NOMAPH- 
MeTPHYeCKHM MYTCM MOKa3aTb Pa3sJIMUHy!O OMNTHYeCKy!IO AKTHBHOCTb AaMMHO- 
KHCJIOTHBIX COCTABJIAIOUIUX Y JeBbIX H mpaBElx opm Aplexa hypnorum, Fruti-. 
cicola lantzi Lindh. uap.okonunsacb Hey qaueli (*). Hamu mpooumKaroTca OMbITHI 
0 BbIACHCHHIO POJIH MMTATeMbHO cpexbl B copMupoBaHHH cremHuyeckoH | 
NOBepXHOCTH CHJIMKarewen. 


Muctutyt opranvueckoli xumuu um. H. JI. Senuuckoro Ilocrynuwio 
Axkayemuu HaykK CCCP 12 II 1960 
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XHMHA 


3. T. MEPEBAJIOBA, O. A. HECMESHOBA wu HM. LF. JIYKbBAHOBA 


®EPPOWEHCY JIb®HHOBDIE KHCJIOTHI 


(IIpedcmaeseno axademukom A. H. Hecmeanoeoim 12 I 1960) 


Panee (‘) MbI onHcasIM nosyueHue CyIb(—PHHOBOH KHCOTHI BOCCTaHOBJIeEHHeM 
dep poiencyIbPoxJOpHyAa WHHKOBOH mbWIbio. B HacTtosei pa6oTe MbI CHHTe- 
3HpOBaIH MeppoueHAHCy/IbPUHOBy!O KHCJIOTyY HU H3y4HJIH CBOHCTBa O6eHX 
KUCJIOT. 
_ PepporenyzucybpuHOBaA KUCJOTA OblJla NOJyueHa BOCCTAHOBJICHHeM XJIOp- 
‘aHrHAphya deppoweHAucyJIbPOKUHCIIOThI WHHKOBOH MbiIbiO. Ona mioxo pac- 
TBOPpHMa B BOJe H OPraHHyeCKHX PaCTBOPHTeJIAX, PaCTBOPbI ee ObICTPO pa3- 
‘dlararotca. JiMHaTpveBad COb PeppOWeHAUCYyJIbHPHHOBOH KUCJIOTbI 3HAYHTeJIbHO 
| ycToHuHBee. 

DeppolencyHpHHOBLIC KHCJIOTbI, KAK MOHO-, TaK H QMUKHCJOTa, pearHpyt!oT 
¢€ cyjeMOH MOOOHO GeH30s1CyIEUHOBO! KHcJIOTe, JaBas MOHO- H JH(xXJOp- 
MepKyp) (beppoOWeHbI C BbICOKHM BbIXOJOM 


Can FeCs SO.Ne ee? CRG HI HECT, 


Cl 
Fe (CcH/SO,Naje en Fe (Gee), 

Mbl MWbITaJsIWCb AaHaJIOPHUHbIM CIOCOOOM, JCHCTBYA XJIOPHCTbIM OJIOBOM Ha 
HaTPHEBYIO COJIlb CYJIbPHHOBOH KUCJIOTHI, MOUYYHTb PeppoweHOBoe MpPOH3BOg- 
HOe OJIOBa, HO OKa3aslOCb, YTO MpOMCXOUT BOCCTaHOBJIeHHe H OOpa3syeTca 
DuTHOpeppOueHOMAT OJIOBAa 


SnCl, 


2C3Hs5 FeC;H 4502Na > (CsH5 FeC;H, S)eSne 


Tuodeppouenonst ovloBa Obl HJCHTH>HLLAPOBAH IipeBpallleHHeM ero B THO- 
cep poleHHs10eH30aT. 

Jlamee MbI UCMOJIb30BaJIH PepPpOLCHMOHOCYILDHHOBY!O KHCJOTY JIA CHH- 
re3a (peppoOlleHWJIcy JIbCPOHOB. 

Panee (7) Mbl nowyaHH deHHseppovennicybpoH Hu Aupeppolenns- 
CyMbMOH MPH WeCHCTBHH TaOWOaHrHAPHAOB COOTBETCTBYIOUIUX .CyJbPOKHCIOT 
Ha jlueppoueHHiptyTb. B nacrosmed paOoTe MbI CHHTeSHpOBaH OeH3HJI-, 
TpHpenwAMeTHA- H MUKPHIeppoueHHJIcyAbpOH Mp B3aMMOJeHCTBUH HaTpHe- 
BOM COMM (beppOLWeHMOHOCYbPHHOBOM KMCJOTHI C XJIOPHCTHIM OeH3HJIOM, TpPH- 
(pCHHJIXJOPMeTAHOM H MHKPHJIXJIOPHAOM COOTBETCTBEHHO: 


4 cwntle~ CoH FeCsH,S0;CH, CH, : 
ca 


(CgHs)gCC} 
C,H,FeCyH,SO,Na wana CyMgFe CyH,SO,CICgH,); 
Reo 
CyHyFe CsH,SO,CyH,(NO,), 


Bpixoybl BbICOKHe (80—88% oT TeoperHueckoro). 
DeppolklenHs(epPpOWeHHJIMETHI)CyIbPOH ObWI MoyyeH C XOPOWIHM BBI- 
XOHOM IIpH HarpeBaHHH BOAHOFO pacBopa HaTPHEBOH CON ceppolueHcybpuHo- 
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Boi KUCIOTE! Cc fogMerusatom (N,N-4MeTHaMHHOMeTH)peppouena 


CsHsFeCsH,SC,Ma 4 1 (CHs)sNCHeCsHaFeCsHs > 

— CsHsFeC;H4SQ,C H2C;H4FeC,H; + NaJ + N (CHe)s. 

PeakKiuA HAaTPHeEBOH COAH HPepponeHCyAbPUHOBON 
KUC OTH Cc Cyamemon. K Boguomy pacrsopy 0,31 r (0,001 Moa) HaTpHeBoK: 
cou (pep pOlleHcybPHHOBOM KHCAOTHI GbiI WOOaB/JeH CIMPTOBbIM pacTBop 0,27 Tr 
(0,001 mous) cystempr. Cpasy BbIla ocaloK xslopMepkypheppouena (*), KOTO- 
ppt Ob oTpusbTpoBaH Hu BbicywieH. Bec 0,41 r. Bprxogq KoJIH¥YeCTBeHHBIN- 
T. m1. HT, II. cMecH Cc x0pMepKypdeppoueHom 194—196°. | 

TuohbepponenouaaT onosBa. Kcycnensuu 0,37 r (0,0012 moma) 
HATPHeBOH COM CyJIbPMHOBOM KUCJIOTLI B CMHpTe OblWwoO oOaBseHO 0,5 T 
XJIOPHCTOrO O10Ba. BpInaBLIMit Ha XOJIOLY CBETJIO-KEITHIM OCaOK Mp HarpeBaHHH, 
IIPeCBPaTHJICA B KPaCHOe KPHCTAaJIJIMYeCKOe BELLECTBO — THO*PEPPOMeHOMAT OJIOBA- 
Bec 0,2 r(Bpixog 74% or Teoperuueckoro). THopeppouleHoOAT OJIOBa XOPOMloO 
pacTBOpuM B 6eH30ule, xyxKe B ac:pupe, HepacTBOPHM B MeTpONeHHOM 9scpupe H, 
H-TelTAHe; OUHILEH OCaKCHHEM eTPOJIeHHbIM SPHPOM H3 Oe€H3OJIbHOrO pacTBopa.. 


IKCITe Pp AMCHT 4a Ib ham Wate ttb 


Hafigeno %: C 43,68; 43,59; H 3,34: 3,37 | 

CopHigFeS2Sn. BrruncneHo %: C 43,42; lah B55) 
: 
IIpu gelicrBuu Ha THOPepPOMeHOAT OOBA COJAHOH KUCJIOTHI Ob MOJyUeH) 
cbeppolleHHJIMepKallTaH, KOTOPbIi OblJI BbI-eIeH B BAe OCH3OHJIbHOrO MPOH3BO]-, 
Horo. T. WI. WT. MI, CMelIaHHOM MpoGbl C 3aBeQOMbIM OOpa3suoMm 138—139°.. 
TpumeHuHImMeTHAhPeppOoNneHHACYABMOH. Cycnen3na B 
apupe 0,55 r (0,0018 moms) HaTpHeBOH COM (eppOlWleHHJICy I b*UHOBOH KHCJIOTHI: 
H 0,5 r (0,0018 Mousa) TpudeHHIxJIOopMeTaHa HarpeBaslacb B TeueHHe 4 uac. 
BpiaBuinH ocalok TpudenvdeppoueHHicy bona Obl MepeKPHCTaJIM30BaH | 
43 H-OyTHJIOBorO cnupta. TpudennuimerusideppoueHicyJIbpoH mpeqcTaBsa-: 
eT COOOH XKeJITOe KPHCTAJJIHYeCKOE BEULECTBO, IIOXO PaCTBOPHMOE B OpraHHyece, 
KHX PaCTBOPHTeAX, MWIaBHTCH C pa3JloKeHHemM mpH 220—221°. | 


Hatigeno %: C 70,09; 70,14; H 5,07; 5,04; S 6,35; 6,24; Fe 44,540 140a2 
CopHoaFeO2S. Brruncneno %: C 70,61; lal Ae Guile S 6,48; Fe 11,38 


Bex3sHuIpepponenunaAcy Abdou. Cnuprospi pacrsop 0,55 r 
(0,0018 moma) HaTpHeBoH com deppoueHHscybmuHOBOK KucOTH u 0,5 © 
XJIOPHCTOrO OeHsHJla HarpeBasucb B TeyeHHe 4 Yac. NO KuMeHHA. SaTemM pacTBOo- 
PHTeb Obl OTOTHAH, OCTATOK 9KCTParupoBaH 6eH30/I0OM. BeH30JIbHbIe BbITAK- 
KH XpOMaTOrpaUupoBalHCb Ha KOJIOHKe C OKHCbIO aJIOMHHUuA. Bexsumcbeppo- 
WeHHJICYIbOH Obl BLIMbIT OeH3s0I0M. Ilocie mepeKpucTasusaluu “3 cnupTa 
T. mt. 144—146°. Burxog 0,4 r (80% or Teopernueckoro). 


Hatimeno %: C 59,88; 60,01; H 4,87; 4,84; Fe 16,20; 15,98 
Ci7HigFeO2S. Briyncneno %: C 60,013) Le Aeon Fe 16,46 


ITuxkpunrdbepponenuacyabgon. Cmecs 0,55 r (0,0018 mona) 
HaTPHeBOH COM tbeppolleHcyIbpuHOBOH KHCNOTH u 0,87 r (0,0035 moma) nu- 
KPHWJIXJIOPpHa HarpeBaslacbh B CupTe B TeyeHHe 4aca. BumaBuinit B Bue TeMHO- 
(pHOJeETOBOTO KPUuCTaATIHYeCKOrO OCalKa NUKPHWJIepPOueHHJCyIbPOH Obl OUN- 
UL€H TPCXKPaTHbIM MepeocawkeHveM HS OeH3O/la N-renTaHOM, comepxuT 0,5 
MOJICKYJIbI KPHCTaIM3alMOHHOTO Oens0Na. TlukpusdepporennsicyALpon xopo- 
10 pacTBOPHM B OeHsOVe, MJIOXO — B STHJIOBOM H GyTHJIOBOM CMpTax, HepacTBo- 
puM B supe H NeTpomeHHOM sPupe; He MaBHTCA, NPM CKMPAaHHM B3ppIBaeT. 
Burxoy 88% oT TeoperuyecKkoro. 


Haiiyeno %: C 45,37; 45,39; H2,87; 3,15; S 6,37; 6,17; Fe 11:46; 11,68 
Cy9Hys4FeOsSN3. Buruucneno %: C 45,59; lat 2 toy) S644 Fe 11,16 
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| PeppohenHuAMepponenuaAmetTuaAcyaAbpoOH*. Pacrsop 
4,4 7 (0,0036 Moma) HogmMerunata (N, N-qumetHiamuHomeru) cbeppouena 
W*)B 150 Ma Bogbl ObiI mpuaAnT k pacrBopy | r (0,0032 moma) HaTpueBol conn 
MEP POLLeHCyIbpPUHOBOKH KUCOTHI B 70 MJ BOAb. CMecb HarpeBasiacb B TeyeHHe 
yac. npu 80 — 90° u 3aTem B Tevenne 2 vac. 0 KHNeHHA. BumaBwnit x*KenTHIH 
bcaqok CyJIb(bOHa OTPUbTPOBAH, TUaTebHO MPOMbIT BOOM HM BBICYIEH B 
eaKYYM-9KCHKaTope. Bec 1,35 r. M3 duserpata nocme noxKHCIeHMA KOHL. 
BHC! Berzeteno eme 0,15 r cyeoua. OOmui Bpixog 1,5 r (92% or Teopernue- 
#Koro). T. pas. Brune 175—180° nocse nepeocaxeHHA N-renTaHOM 3 6eH- 
OJIbHOrO pacTBopa. 


lanneno je Coo, onoO.t9: Eleae no 4naleeber24.s0 ete SOR Go iets 
Co Hop FeSOg. Brryncateno %:.C_ 56,30; lal Ange Fe 24,94; LS 7,40 


WuxnopayrugapuaAdbepponenAucyrapmpokucaorn**. 
K 100 ma POCI, 6piio mpHOaBseHO HeOOJLLIMMH NOpHAMH 32 r (0,074 mous) 
KOMIJI€EKCa eppOleHAMCyJIbPOKUCIOTH C JHOKCaHOM (°). Cmecb HarpeBaslacb 
a BOJAHOH OaHe B TeyeHHe 40 MUH., 3aTeM Oblla OXJaxKeHa UM BHIVIUTAa Ha Jen. 
Dcaok OTPHJIbTPOBaH WM HECKOJIbKO pa3 9KCTParHpoBaH TOPpAYMM AUxXNOpsta- 
HOM. PacrBop AUuXJOpaHruApHya AHCYAbPOKHCOTH! B AHXJMOpITAaHe BbICyLIeH 
ryibpatoM MarHHa. J[uxsopsTaH OTOrHaH JO Havadla KpHcTasmusanun. Bpi- 
1aBLIHH Mp OXJaxkKeHuU Jo 0° AuxJOpaHrHyApuyA seppolensNcy bok UCJOTHI 
DTPUIbTPOBAH HW MpOMbIT AHxJopstaHom. Bec 15 r. M3 matouHoro pacrBopa 
sbIeIeHO emule 2 r AUxXNopanrugzpuyza. OOmui Berxog 17 r (60% or Teoperuye- 
Koro). J[UxJopaHruspuy pPeppoweHAUCy/IbPOKUCJOTH! MEPeKPHCTAaJJIM30BaH U3 
mMecu (1 : 1) QuxmopstaHa c CCly; npw HarpeBanuu Benue 150° 6ypHO pa3ua- 
~aeTCA. 

MeppoumeHANCYALPUHHOBAA KHUCMOTA H Ce HAaTPHEe- 
aad co Jb. HacbileHHpili OeH30/bHbIM pacTBop 6 r (0,0145 mows) TuxopaH- 
rHpHwa peppoleHAucy/IbpoOKUCJIOTHI HarpeBasica c 10 Yr WHHKOBOH NBWIH U 
1 Mi BOAbI B TeyveHve 3—4 uac. (JO NOMHOFO OOeCIBEYHBaHHA OeH30JIbHOrO pac- 
rBopa). Bo BpeMaA HarpeBaHnha 3 pasa ObWIM MOOaBJIEHbI HOBbIEC NOPIWH WHHKOBOL 
NbWIM (m0 2 r) H BOB (10 0,5 MA). SaTem OCaOK Obl OTPUbTPOBAaH MU OOpa- 
)OTaH TIpH HarpeBaHHu 4 nopuuamH (no 150 Mi”) HacbIMeHHOrTO Ha xOVJIOLy 
PacTBOpa CoOsbI. COMOBLIM PaCTBOP OCTOPOXHO MPH OXMaxKTeCHHH JeLAHOM BO- 
MOH, uToObl H3OeExKAaTb pa3sJIOKeHHA CheppoleHANCybpPHHOBOK KHCJIOTHI, ObwWI 
Nomkucien Kou. HCl. Bainat xsionbeBuyHbI ocaqoK cbeppoueHAUcy bpuHOBOH 
KuculoTHl. Bec 2,75 r. Berxox 56% or TeoperuyecKkoro***. DeppowensUucysEpu- 
HOBaA KMCMOTA —XKeJITOe MOPOIWKOOOPa3HOe BeMLeCTBO Cc T. pas. 126—128°, 
MJIOXO pacTBOpuMa B BOJe MH B OpranMyecKkux pacTBopHuTedax. IIpu HarpeBaHun 
Re pacTBOPOB MpoucxoOAUT GpicTpoe pa3JlowKeHHe. HaTrpnepad cob cbeppolex- 
MucyIbpUHOBOH KUCJIOTHI Oblla NOJIyyeHa OCaxKeHHemM 40% WleOUbIO 3 CNHp- 
IOBLIX HIM BOJHBIX CAaOOULeJIOUHbIX PACTBOPOB, a TaK2Ke HeMOCPeACTBeEHHO H3 
komoporo pacrBopa ee HaTpHeBor con. [loce nepeKpucTaiMsaluu H3 CnupTa 


WIMYeCKOE BELLeCTBO, XOPOMIO PacTBOPHMOe B BOE, METHJIOBOM HM 2THJIOBOM 
NUpTax; Mp HarpeBaHHu pasJaraeTcA He MaBAcb npH 290—298°; coxepxKUT 
B MOJIeKYJbI KPHCTAaJJIM3alMOHHOM BOJpI. 


Hatimeno %: C 28,97; 28,90; H 3,75; 3,64; S 14,82; 44792 
CipHiaFeO7S,Nay. Bpiuncneno %: C 29,1; Bl Bae Sybe 25 


* Deppouenua(eppowenumerus)cybspoH mosyueH copmecrHo c JI. C. IMaosyesoit 1 
A. A. Tlonomapexko. 

** Danee (1) MbI ONMCamH nomyueHHe JUxXMopaHruA”puyza ceppoueHAMcCyAbPoKMCAOTEL H3 
CBUHWOBOH ComH AuCyAbpoKucoTEl. B HacToAmeH paOoTe MbI HallIH, YTO AUxMOpaHruApUA xo- 
pollo Moy yaeTcaA U3 KOMMVIeKCa (pep pOleHIMCyAbPOKUCOTHI C AHOKCAHOM, YTO JleaeT H3JIMLIHAM 
IIPHrOTOBMeHHe CBHHILOBOM CoOvIH. ; 

*** Tipu moulyueHuu cbeppoueHAuCybMHOBOH KMCJIOTHI MMeeTCA KaKad-TO HeBbIACHeHHAA 
HAMM TOHKOCTb, TaK KaK HMHOFa BbIJeMTb ee NOAKUCeHHeM COfoBoro pacrBopa KoHI. HCl He 
yNaBalOCb, HECMOTPA Ha TWWaTeIbHOe COGMOeHHe yCOBHM YCMeLWHBIX OMBbITOB. 


PeakWuaA HaTPHeEBOH CONH PeEppOMeHAUCYALDUHO 
BoH KucloTE c cyaemou. Tipu narpepanun 0,32 r (0,0078 moma 
CIMpTOBOrO pacTBOpa HaTpHeBOH COMM eppoleHAUCyIbPMHOBOK KUCJOTHI | 
0,55 r (0,002 mona) cyjempl oOpasoBasicn deppoleHyqu(Mepkypxsopug) (% 
(BbIeIMJICA B BYE wKeTOrO OcayKa). Brrxog 0,41 r (80% or TeopeTHuecKOFO) 


Haftineno %: C 18,64; 18,57 H 1,49; 1,36 


Cyy)HgFeHgeCle. BrraueneHo %: C 18,32; [32 
MockoBcKHH rocyapcTBeHHbIM yHHBepCcuTerT TloctynH10 
um. M. B. Jlomonocosa 3 I 1960 
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Hecmesauos, 9.T.Tepespaaosa, C.C. Uypaunos, JAH, 114, 335 (1957) 
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Joxaann Akagemun nayx CCCP 
1960. Tom 132, Ni 4 


XHMH A 


M. A. MIPAHWMIHAKOBA, LT. M. YPAYEBA, A. ®. MJIATI uw A. Fr. AHHKHH 


HCCJIEMOBAHHE TEMNEPATYP KPHCTAJIJIM3AW AU 
BUUMK JIO-(2,2,1)-TENTAQWEHA-2,5 U WHKJIOFENTATPHEHA 
WM WX CMECEHM 


(IT pedcmaéaeno akademuxom B. A. Kasancxum 14 I 1960) 


}| Heyasno (') Hamu Obl ONHCaHbI CHHTe3 HU HEKOTOPbIe (usH4eCKHe CBOLCTBAa 
MIMKIO-(2,2,1)-rentaquena-2,5 (I) — ucxoqHoro BelllecrBa JIA MpON3sBOL- 
(Ba WHCeCKTHIUMa allblpHHa —H MpOAykTa ero W30MepHu3all\un — WHKIOrenta- 


pena (11) 
wy 


(1) ay 


MspecrTHo, YTO MapaMeTpoM, HaHOosee UYBCTBHTEJIbHLIM K HaJIMUHIO B Bellle- 
TBC TOCTOPOHHUX MpHMeceli H HaHOoee MPHTOLHbIM VIA oOnpeeseHHA CTeneHH 
HCTOTbI penapata, ABJaeTcCA TeMMepaTypa KpucTaliusanuu. Tlostomy B Ha- 
ToAuleH paOoTe oOMmpeleweHbl TemMMepaTypbl KPHCTaJM3aluu, KPHOCKOMHYe- 
KMe KOHCTAHTHI M CTeMeHb YNCTOTHI yruieBoLopogos (1) u (11). H3yuena taxxe 
MarpaMMa MJaBKOCTH CHCTeMbI OMIMKJOrentaqMeH — WuklorentatpHex. Kpuo- 
fKOMMYECKHM MeTOZ, KOTOPbIM MbI MOJIb30Ba/IMCb, OMyOMKOBaH paHee (”). 

| IlpeqpaputembHo yruepoloposbl ounliiaH AByXkpaTHOH pa3rOHKOM Ha KO- 
oHKe a*PekTHBHOCTHIO 50 T. T. CO CTeKAAHHOH HacalKon. Jia uccelopaHHa 
)paJIH HECKOJIbKO MOJYYeHHBIX MIpH pa3srouke cpeAHUX (pakWM, HaXOMAULMXCA 
Ha mulaTO HM MMelOUlHX OJMHAKOBble TeMMepaTYPbl KHMeCHHA, MOKa3aTeJb mpe- 
HOMJI€HHA HW YJeJIbHbIM Bec. ITO asO BOSMOXHOCTb YCTaHOBHTD, Kakaad PpakuuA 
HBJIAeTCA HauOovlee uncTOH. KomnuecTBo MpHMeceH OMNpelesAIOCb MO MOHWKe- 
HMO TeMMepaTypbl KpucTausalun. Jia npoBeseHuaA KaxkKoro 9KcHepHMeHTa 
peOopasocb 1,5—2 mua BeljlecrBa. TemMnepatTypa KPUCTaJIM3aluv U3Mepsxacb 
TouHocTbio Jo -++ 0,05°C. TlomyuenHble JaHuble, a TakxKe [pyre KOHCTAaHTH! 
MCCJI@}OBaHHbIX BelLeCTB MIpHBeseHb! B Tabs. |. 

Taoauua 1 


T-pa ERECTA DE Hy icpaocne: 
muyeckaa | Unuctota 
Yruepoxzopoy Top ee 4 nt ae KOHCTAHTA, | Wpenapata, 
ucxomHOrO |a6coMOTHO ne Roe Mol. % 
Bell. qUCcT. Bell. 1c 
Buunkso-(2,2,1)- 
renTaqHen-2,0 90,3 41,4702 0, 9064 —19,1 —18,9 0,007 99 ,86 
Ikuxsorentatpuen | 115,6 1,5244 | 0,8915 | —75,1 (Aso 0,005 99 ,85 


Ha pue. | u 2 u300paxeHbl KpUBbIe KPHCTAaMH3alMH HCXOAHBIX Npemapatos. 
Vmerouneca B MTepatType LaHHble mo Temmepatyne KpucTalMsalun OMUNKIO- 
reritaueHa HOCAT OpHeHTUpOBOUNHI XapakTep (~ —25°) (°). Tlosromy pr ux 
He oOOcyx dem. Temnepatypa KpucTaM3sallun WAKOrentaTpwena OlpekeAach 
Konepom (4) u ®unkxe (°). Janupie Konepa (—79,49°) sHauntedbHo OTMUalOTCA 
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OT Hawux. Takoe, Ha MepBbili Bara, Oombuice pacxorweHHe TeMiMepaty 
KPHCTaJIH3aluu pH: OH3KUX TeMMepaTypaxX KHMeHHA WM MOKasaTedAax Mj 


jlommeHua (tT. Kun. 115,50°, n$ 1,5243) mo cyuyecTBy BiOmHe ecTecTBeHI 
TaK Kak IHKsIOren1aTpHeH HMeeT MaJlyi0 KpwocKonMyecKky!0 KoHctanty 0,C 
(pa3MepHOCTh KPpHOCKONMYeCKOH KOHCTAaHTbI JaeTCA B MOJIbHBIX OJIAX Ha Tp 
nyc Llenpena). Sto o3Hayaer, uTO Waxke OYCHb MaJICHbKOe KOJIMYeCTBO TIPHN 
celi IIpHBOJUT K 3aMeTHOMY MOHMKeHHIO TeMMepaTypbl KPHCTa/WIM3aluH * 

Tlo HauimM BblunCHeHuAM Mpenapat K 
jlepa cowepxKal oKoo 2,3% mpymec 
UTO BeCbMa BePOATHO, TaK Kak Belllec 
BO OYeCHb JIerkO u3MeHAeTCA. Hao ¢ 
MeTHTb, UTO IPH OMpeeseHHH TeMnep 
TYpbl KpucTaM3allMn WHKJIOrentaTpr 
Ha culelyeT TUlaTeJIbHO mpesoxpaHA 
BeLeCTBO OT BO3AyXa, TaK Kak Ja? 


-240 


-230 
1 2 */ 4 mun 0 fy 2 mun. 
Puc. 1. Kpupaa KkpuctTaJiH3alnn Puce. 2. Kpupas kpuctadin- 
WMKOrentTaTpHena 3alHH OnmwvKIOrentTaqMeHa 


Hewonroe (1 4ac) crosHHe MpenapaTa OTKPbITbIM Ha BO3yxe yxKe NPHBOAI 
K CHHKeHHIO TeMMepaTypbl Kpucrasmusaunu. [losqHee MuyKe (°) nowy4n Tel 
nepatypy KpHcTasliM3alluu WHKMOrenTaTpHeHa, COBMaaloulyio c Halll 
(—75,24°). IIpupeqenHad uM Kpmuockonuyeckasd KOHcTaHTa (0,003564) tTaKx 
O1u3Ka K Halllel. 

KpHockonuHyecKhe KOHCTAHTH! BelleCTB, HEOOXOJUMbIe [WIA OW€HKHM UHCTOTI 
MbI OlpefeJIAJIH MeTOJOM H3MepeHHA NOHWKeEHHA TeMMepaTypbl KPHCTaJIHs 
IMM OT ONpefesIeHHOrO KOJIMUeCTBa HCKYCCTBeEHHO BBeeHHOH npHMecn. K (1) 
(II) ObiiM mpHOaBJieHbl pasiMuHbIe KosMYecTBa (oT 0,5 qo 2%) Tonyona 
H-rentaHa. IlosyueHHble pe3yJIbTAaTbI BO BCeX CTYYaAX [IA OMHOTO HU TOTO x*Ke B 
ulecTBa COBNasIH. SaTeM MbI NoOnbITatucb sarpa3HuTb (1) u (11) Apyr apyro: 
On MOryT ObITb MOJTYYeHbI pH OAHOM HM TOM Ke CHHTeSe. ITO JemaeT Bep 
ATHBIM B CJyYaAX, KOFa BelllecCTBa HeJOCTaTOYHO OUHULeHbI, B3AHMHOe 3 
rpsxAsHeHHe (pH THLaTeIbHOH OUMCTKe 3Ta BEPOATHOCTh YMeHbilaeTcs, MOCKOW 
Ky, Kak BHAHO u3 Tab. 1, HX NapaMeTpbI AOcTaTOUHO pa3JIMUHb!). 

Mb nocTaBHJIM OMBITHI, B KOTOPHIX NpHOaBAH pasMUHbIe KOMMYECTBA ( 
K (II),  Hao6opor, Hu HaGsOJaH NPONOpUMOHAbHOCTh MexKy H3MeHeHHeM Te 


* QTHM, B YACTHOCTH, OODACHAeTCH SOONbUIOH HaKMOH MICMaqOK KPHBbIX KPHCTAAAH3aly 
HMKAorentatpkeHa HK OHUMKJIorenTaqHeHa, MpHBefeHHbIX Ha pue. 1 w 2. 
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epaTypbl KpHCTaJM3allMH KM KOJIMYeCTBOM HCKYCCTBeHHOH mpHMecn. IIpu 
arPASHEHUM OMIMKMOFentTalMeHa IMKJOrenTaTpHeHOM HaGuiOlaeTcA OObMHAaA 
apTHHa NMOHWKeHHA TeMMepaTypbl KpHcTaIM3alHu oT mpuMecelt. IIpu ue- 


HOHAJIbHO KOJIMYeCTBY NpHOaBJIEHHOH MpHMeCH B COOTBeETCTBHH C 3aKOHaMH 
BA UleabHbIX HM PasOaBJICHHbIX PacTBOpoB (Tabu. 2). 
| TaOnmuna.2 


CocraB HccnemopanHoli cmecu, % P 
a3HOCTb MexK Ly TeM- 
NNe 11.11. 6uWuKJorenta- uksorenta- ap sy Gato ae Hee iyNe ada tee 
Tpuex JlorentatTpuena, °C 
1 ee. 100,00 —75,07 oS 
2 0,24 oe) as) —75,23 —(), 16 
3 0,44 99, 56 —75,40 Ooo 
4 0,80 99 , 20 —75,13 —0,06 
5 abalone 98 , 33 —74,81 +0, 26 
6 3,38 96 , 62 —73,69 -+1,38 
7 1 y26 Des —72,52 +2, 55 
8 20,04 dO ROO) —69,00 +6 ,07 
9 07,84 42,16 —60,00 +15,07 
10 84,77 15,23 —43,50 +31,57 
14 95,42 4,58 —26,60 --48 , 47 
iW 9773 220 —22,14 +52 ,93 
3 98,841 A als) —21,00 54,07 
14 100, 00 == —19,09 — 


BpmncieHHad Ha OCHOBaHHM 3THX MaHHbIX KPHOCKOMMYeCKas] KOHCTaHTa 
icoBnafaer Cc MOJYYeHHOH Avia STOFO BelllecTBa BeJIMYHHOH, KOra HCKyCCTBEHHOM 
MpHMecbio ObIIH TOJYOJI HW H-renraH. 


~7h esa 


I 
lea oh a: 60 80 100% 


Puc. 3. J[varpamMMa MvlaBKOCTH CHCTeMBI UHKJOrentaTpHeH — Ouuu- 
Knorentaguen: / — wuknorentatpuen 100%, J// — OnyukJorenta- 
muen 100% 


B cayyae mpvMecu OuluKorentaqveHa K UMKsOFrelTaTpHeHy HeOobII0e 
NOHWKeHHe TeMMepaTypbl KPUCTaIMH3al\MH ObWIO 3aMeYeHO JMWb npn mpHoas- 
gennu 0,2; 0,4 1 0,8% OnunKkorenrafnena. IIpu KOHMeHTpal\Mu MpuMecn JaxKe 
HemHoro Gouee 1% TeMnepaTypa KPHCTAaJIJIH3allMH CMe€CH OKa3bIBaJlaCb yXKe Bbl- 
qe TeMMepaTypbl KPHCTaJM3al\HH YUCTOrO BeulecTBa (cM. Tad. 2, No5 ur. A, 
uM puc, 3). . 
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Kora Temmepatypbl KpWcTaJliMsalluu JBYX BeleCTB CHJIbHO OTJIMTAaIOTC: 
pyr or Apyra (B H3y4eHHOM CJlydae TeMMepaTypa Kpuctasiu3anuu(l1)—75, 1* 
(1) —19,1°), ro BepostHo OOpa30BaHHe SBTCKTHKU C TemmepaTypOH, OJIM3KO! 
K TeMMepaType KpPHCTaJIH3alMH OMHOTO H3 KOMIMOHCHTOB (O6bI4HO Ooulee HH 
KOMWIaBKOFO) pH Maso KOHMeHTpalHH BTOPOrO KOMMOHeHTa. QTO MOxKeT MPH 
BeCTH K HeMpaBHJIbHbIM BbIBOJaM OTHOCHTEIbHO TeMMepaTypbl KpHcTa/nsa 
ILM HM UMCTOTHI BelllecTBa — 3aCTABHTb CUHTATb 3aPpAZHEHHOE BeeCTBO UHCTbIM 
Omnako TaKkue ciyyan BeTpeyatoTcA cpekM cucTeM opraHMueckux BellecTl 
peiko. B paGore Poccuuu u Apyrux (°) onncaH cily¥ai OOpas0BaHuA SBTeKTH 
yecKoli cMecu n-KcHOIa (TeMiepatypa KpucramiMsanyun --13,26°) nu sTu6eR 
30a (TeMnepatypa KpHcTasnsanun —94,98°) npH KOHMeHTpallun n-KcHONA 
papnoli 3,5%. Tloqo6ublii cyuali HMeeT MeCTO H [WIA CMeCH WMKOrenTaTpHeH — 
6ultukorentainen. JleficrBuTeIbHO, MpOXOOKUB H3y4eHHe KPHBOM aBJieHu: 
cucrempr (I)—(II), Mbi nowy4uusm JaHHple Tad. 2. 3 puc. 3 BUAHO, 4TO 9BTeK! 
TuYecKad TOUKAa TaKOl CHCTeMbl HaXOAUTCH pH TeMMepaType OKOIO —70,5 


MW COOTBETCTBYeT CMeCH, cOsepxKauleHh ~0,5% OuluKOrentaquena. : 
Vucrutryt opranuyeckolt xumun um. H. JI. Semuuckoro Ilocrynua10 
Axkajlemuu HayK CCCP 12 1 1960 


MockoscKHit rocyapcTBeHHbI yHHBepCcuTeT 
um. M. B. JlomoHocosa 


WHMTHPOBAHHAS JIMNTEPATYPA 


1A. ®. Tlaar3, M.A. Wpauumuuxosa, M33n. AH CCCP, OXH, 1956, 74 
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AuwuKkun, T. M. Wyradesa, MAH, 119) ~9897 “Gi958)3 2 We Stetnenmwamn 
ling, J. P. Luvisi, R. W. Welch, .Jc Am. “Chem Soc. ,) 78,0 28199((Gam 
EP. Kohler, M Tishler et aly Jp Ams Chemyesoch eles 0am Cioaem 
°H. L. Finke, D. W. Scott etal., J. Am. Chem. Soc, 78, 5469 (1956)... © @, ily Piers 
cuuHuu, Bb x. Motp, A. Lx. Crpeid, Yruesogzopogn uepru, JI., 1957, erp. 214 
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Horaanye Akayemun nayr CCCP 
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XHMH AL 


Uanex-koppecnonzent AH CCCP H. H. WYAKUWH, UW. &. BEJIbCKHH 
u Tr. K. BACHJIEBCKAS 


KATAJIMTHYECKOE TPEBPALLEHWE 2-AJIK HMJI-5-ALWJI®YPAHOB 
B AJIKHJI®EHOJIbI 


HanpaBsienne ruqporeno/nsa dypaHoBoro WuKa IpH HalMunH 3amecTH- 
ele B Q-MOJIOKCHHH 3aBMCHT OT XHMHUeCKOM MpPHPOMbI STUX 3aMmecTUTETe;t. 
Tak, Ha OJHOM H TOM 2Ke-KaTaJIM3aTope — nJlaTHHe no Aamcy—rugporenonns3 
CHJIbBaHa HU dypHoBoro cnupta mpoxogzuT no C — O-cBa3H, He CMe@xKHOM Cc 
SaMeCcTHTeJeM, TOra Kak THAPOreHOJH3 MUMPOCMZeBOH KUCJOTHI B TeX %Ke 
yCJIOBHAX HET C paspiBom C—O-cBa3H, coceqHeH C KapOOKCHJIbHOL rpynmol ('). 
Pugporenoius 2-akusidypanos xa Pt —C B maposoli dase mporeKaer HCKJIIO- 
yuTeIbHO 10 C—O-cBxa3sn 1,5 c oOpas0BaHHemM asMdaTuyecKkux KETOHOB (°), 
[]puHunnualbHbli MHTepec NpeACTaBAIOT Pe3yJIbTAaThI, NOYYeHHbIE HAMM TIpH 
‘THIPHpOBaHuU 2-MeTHJ-5-aleTHpypaHa MH MeTHOBOrO supa mupocauseBoli 
/KMCJIOTbI Ha MJlaTHHOBOM KaTasM3atope (°). B o6oux cilyyaax KapOounscogep- 
Kalle TPYyIUbl OKAaSbIBalOT TaKOE BAMAHHE, YTO PaspbIB (bypaHOBOrO KOJIblla 
npoucxozuT no C — O-cBx3n, coceqHel C KapOOHMMCOepKalllHM 3aMecTHTeJeM. 
IIpH. sTOM M3 MeTHJOBOrO aPpupa MMPOCM3eBOH KUCIOTHI OOpasyeTca MeTHI- 
OyTHpaT, a H3 2-mMeTHJI-5-alleTHIGypaHa, B 3aBHCHMOCTH OT TemmepaTypbhl, 
| O-MeTHJIMLHKJIOPEKCAHOH WIH M-Kpe3ou: 


say [geval cH, CH 
“aH 
Gil Je ae 
a 
19) OH 


Sta unTepecHad peakIHA, B pesyJIbTaTe KOTOPOM MmpoucxoyuT Hemocpexcr- 
BeHHOe [IpeBpallleHHe KETOHOB (ypaHOBOrO pxAa B WleCTHUIeHHbIe kapOounK- 
JIMYeCKUE KUCMOPOMcosepxKallWe COEMMHEHUA, 3aCyXKUMBACT Wa/lbHeHWero u3y- 
yeuud. B nacTosmel padore MbI HCCeqOBasIM KaTaIMTHYeCKOe THAPHpoBaHne 
Ha Pt —C B nporouHoli cucTeMe MPH OObIKHOBCHHOM JaBJICHHH CJleqyIOuLAXx 
aslkuslalHucby panos: 2-aleTuidypana, 2-9THJI-5-alleTHIy pava, 2-MeruJi-5-1po- 
NMMOHMMbypana uw 2-H-mponus-5-alerupypaHa. Tugqpupopanne mpoBoguJocb 
mpu 300—310°. 

Bo Bcex culyuaax PHAPOreHOH3 (by paHoBoro KOJIblla Mpoxoyu no C — O- 
CBA3H, CoceqHeli Cc KapOOHMIbHON rpynnou. OO6pa3yroulvecs B pesyJIbTaTe 3TOTO 
B Ka¥CCTBE MPOMeXKYTOUHBIX CoeqMHeHMH 1,5-4MKeTOHDI NosBeprasuch B ycso- 
BUAX mapopasHoro THApHpoBaHUA UMKANsalMH C OOpasoBaHHeM TOMOJIOrOB 
WMKIOreKceHoHa, KOTOPble 3aTeM AerHAPHPoBaUCcb B COOTBETCTBYIOULNe TOMO- 
JOH enouwa. 

KapOonvKH3alua HeCHMMeTPHUHBIX | ,5-AMKeTOHOB MOxeT B OOULEM CJlyyae 
IIPHBeCTH K OOpa30BaHHIO JBYX M3OMePHbIX (PeHOJIOB, KaK 3TO HMXKe MOKAsaHO 


Ha IIpuMepe mpeBpalleHHA OKTAHAHOHA-2,6: 


OH 
861 


Tugporenons 2-sTu-5-aueruiypava M 2-MerTHJI-5-NpomvonHdy pana Mae: 
B KaueCTBe Te€pBHYHOrO MpOLykTa OMWH WU TOT Xe AMKeETOH OKTaHJHOH-2,6 
KOTOPHIM Mp WuKMsalluu C 3aMbIKaHHeM CBA3H MeK]y YIiepOAHbIMH aTO 
mMamu | u 6 aer 3-9THIGeHON, a IPH SaMbIKaHHM CBASH MexKy yIviepOAHBIMH)| 
aToMami 2 u 7 jaeT 2,3-quMeTHIeHo. AHaJIOrHuHbIM OOpasoM 43 2-H-MpOnMl- 
5-allerHipypana JOJKHbI OOPas0BaTLCA 3-H-MpONMeHo u 2-9THII-3-MeT HI, 
(eHOI: 


3H; 
neta et EI 1 
—> CH;—CH,—CH,—C—CH,—CH,—CH,—C—C . 
rire gna ec) Meee Poeectenrimy iin pe ee se 
O ‘ 


3 


‘ 2: MOR 


OH 


.. JlelicTBuTebHO, B pe3yJIbTaTe BOCCTAHOBJICHHA PeHOJIOB, OOPasOBaBIIUXcH, 
u3 2-meTHuI-5-nponvonusbypana MW 2-A-mpomus-5-aleTHdypana, Obwin MOJy- 
YeHbI COOTBETCTBYIONUMe apOMaTHYeCKHe YIVJIeBOMOpObI: B MepBOM CJlyyae 
3THIOCH3OJI H OPTOKCHJIOJ, BO BTOPOM A-MpomHsGeH30u1 u 1-mMeTHs-2-9TH10eH- 
30. TakiM O6pa30M, WHKJIH3alWA HeECHMMeCTPHUHBIX JMKeETOHOB, MpoMexky- 
TOUHO OOPa3yIONUXCH B YCNOBHAX MapodasHoro THApHpoBaHHA 2-aNKMJ- 
5-allwicpypaHOB, MpOHCXOANT B OOOHX BO3MOXKHIX HallpaBJICHHAX C KOHCUHBIM 
o6pa30BaHHeM B KaxkKOM CJlyyae MOHO- HU [MaJIKMJIeHOJOB. | 

OHOBPeMEHHO C STHM OCHOBHBIM HalpaBJICHHeM PeaKIHH B MeHbIUeH CTeNeHH 
MPOXOAHT MepBHYHOe BOCCTAHOBJIeHHe KapOOHHJIbHON TpyMMbl C MOCMeLyYIOuULHM 
rH poreHoOH30M (bypaHoBoro WHKJa nO OfHOM us C — O-cBA3eH HM O6pa3soBa- 
HH€M COOTBETCTBYIOULMUX aJlMdpaTHyeCKHX KeTOHOB: 


—CH,;—CH,—CH,—C—CH,R 
A 498 R 2 2 2 aN}, 
ee] Hy, Pt-C j | fae I 
R CR, RA ECHR, S02; 
fe) i (e) Cog 8 
fe) a 
= R—G—CH—CHy—CHy— CHAR, 
O 


B pay HCc1eqOBaHHbIX COeAMHEHHK OCOG0e MecTo 3aHuMaerT 2-alleTHsy pan. 
Pugporenoius ero mo C — O-cBa3H, CMexHO Cc KapOOHHAbHOH rpynnol, 
MaeT KeTOabAeruf, KOTOPbIN He WHKJIH3yeTCA, KaK JMKeTOH, a MOJIHOCTHIO 
JeKapOoHwIupyerca B MeHTaHoH-2: 


| | —> | HC—CH»—CH,—CH,—C—CH, | —* CH,—CH,—CH,—C—CH, + CO 
ie: i j 3 3 2 2 i 3 
‘or O fe) 

fe) 


QIKCNeCPUMCHTAALHAA UacTh 


Kataiusatop 10% Pt —C roropunca IIPONMTbIBAaHHeM GOepesoBOrO aKTH- 
BHPOBaHHOrO YIIA PaCTBOPOM IaTHHOXJOPHCTOBOMOPONHOH KHCIOTEH C m0- 
CHEAYIOULMM BOCCTAHOBIeHHeM B KaTauTMYeCKOli TpyOKe mpu 200—350°. 

2-aJIKWJI-5-alupy paHbl ObiIM MOMyYeHbI alluupOBaHHeM COOTBETCTBYIONLHX 
alKWJpyPaHOB YKCYCHBIM WIM IPOMMOHOBKIM aHKTHApHyoM B IIpHCyTCTBUH 
hocopHot KucJiorpr (4). Onn o6aqanu creqyiouuMmu cBolicrBaMu: 

1, 2-Anetumpypan: T. kun. 64—66° (13 mm), 7. mm. 31—32°. 

2, 2-Jtuu-5-anerupy pan: T. Ku. 93—95° (12 mm), nv 1,5067; dq°1,0372: 
cemHKap6asou: T. mu. 167—168°. 

3, 2-Meru-5-mponmonumbypak: T. Kun. 100—101° (21 mm), ni 1,5063; 
dy’ 1,0432; cemukap6a30H: T. na. 155—156°. 
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4, 2-4-lponmu-5-anetunpypan: T. kun. 110—112° (20 mm), n? 1,5011; 
H° 1,0102; cemukap6a3ou: 7. mm. 71°. 
Vugpupopanue 2-anku-5-aluadypakoB mpoBosusoch B MpoToyHol cucTe- 
fe TH aTMocepHoM JlaBjienuu u 300—310° c o6bemuoli cKopocrbio 0,1 yac?. 
f aT asM3 aTbI pasroHANuch Ha oPdeKTHBHOH KOOHKe CHaYasla Mp aTMo- 
ibepHOM. a 3aTeM IPH NOHWXKeHHOM JaBJIeHuH. 
M3 katTanu3atop 2-9THN-0-aueTumypaHa u 2-meru-5-nponuonusdy pana 
bla BbIfeeHa (pakuuaA (BLIXo, ~60%) c T. Kun. 102—105° (22 mm), 
—67° (3 mM), np 1,5348; dj° 1,0163, Koropaa cojepxxana cmecb 3-3THJ- 
peHOa UM 2,3-quMeTumdeHoma. Kpome Toro, B KaTamu3aTax coflepkKaJucb 
Icraron-2 M OKTaHOH-3 (ppakuna c T. Kun. 70—71° (22 mm), np 1,4157; 
*°0,8231, Bpixoy ~30%) H B OYeHb HeOOJIbIIMX KONMUeCTBAaX -9THI6eH30 
| OPTOKCHJIOJI, KOTOpble ObIIH ONpeseeHbI CHeKTpOcKoNMMYecKH. 
Ocnopuyio uacTb (~60%) KaTamm3aTa 2-H-mpomMuJ-o-alleTudypana co- 


Tapia ceHoubHad (bpakuua c 7. Kum. 122—123° (17 mm), dy? 0,9931; 


Ht 20 
ip 1,0272. Ona cofepxKasa 3-x4-nponumenon uv 3-metun-2-aTueHon. Bain 
HaK2Ke BbIJeJIeHbl HOHAHOH-2 HW HOHAHOH-3 BO *pakinu c. T. Kun. 84—86° 


19 mm), n> 1,4241; di° 0,8281; cemuKxap6a30H: vt. na. 118—119°. Bo 
ppakuuu c T. Kun. 71—78° (20 mM) OblnM OOHapy2xKeHbI CheKTpocKonMYecKH 
imponus6ex30n1 u |-MeTus-2-sTu6eH30/. 

Crpoenve PeHOJIOB OMpeLe AOC MO CHEKTPaM KOMOHHALMOHHOrO pacceAHHA 
MOOTBETCTBYIOILHX HM apOMaTHY¥eCKHX YIJIeBOMOPOAOB, KOTOPbIe MOJyuaHCb 


3 Pe3yJIbTaTe BOCCTAHOBJICHHA (PeHOJIOB B MpOTOUHOH cucTeme Ha Pt —C npu 
30—350°. 


MucrutyT opranuyecko xumMuu um. H. J. Senuucxkoro Ilocrynusio 
Axkayjemuu Hayk CCCP 22 II 1960 
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1960. Tom 132, Ne 4 


OH3HYECKAS XHMH, 


B. B. ASATSH, uaen-Koppecnonzent AH CCCP B. B. BOEBOACKHH 
u A. Bb. HAJIBAH]SH 


ONPEAEJIEHHE KOHCTAHTbI CKOPOCTH PEAKIWH ATOMAPHOTO 
KHCJIOPOAA C MOJIEKYJIAPHbIM BOJJOPOXOM 


Peakuua aTOMapHOroO KHCOpOsa C MOJIEKYJAPHEIM BOLOPOOM C oOpasc 
BaHHeM PajlMKaJIOB THAPOKCHJia HM aTOMOB BOopoa 


O+H,=OH+H (II) 


WrpaeT CYMLECTBCHHY!IO POJIb B M€XAHH3Me PAfa MpOWeccoB OKUCJeHHA. OAHAaK 
3Ta peaKIMA W3yueHa COBEPIeHHO HefOCTaTOUHO, H Hafle*KHbIX JaHHbIX MT 
BeIMUMHe KOHCTaHTbI €€ CKOPOCTH B JIMTepaType HeT. SHayeHHe SHEPrHH aKTH 
BaIlHH, IIPHMHCbIBaeMOe ZTOM PeaKI[HH, ONPeAeAJOCh H3 TeEMMePaTYPHOH 3aBH. 
CHMOCTH CKOPOCTH B3aHMOeHCTBUA ATOMOB KHCOpONa C MOJIeKYJIaMH BOLOpo. 
TOJIbKO B OHO paboTe ('), re 3a TaKYIO CKOPOCTb MPHHUMaJlaCb CKOPOCTb 06 
pa30BaHHA Bob. Hesb3, OMHAKO, ObITh YBEPCHHbIM, YTO NOJyYeHHOe 3HayeHM 
E = 6-41 kkasl/Moulb JeHCTBUTeIbHO OTHOCHTCA HMCHHO K 3JIEMeHTapHOH peak: 
un (III). Kpome toro, npu onenke E apTopbt HcnOsb30BaIN JaHHbIe, OTHOCA 
ujHeca K JBYM TemmepatTypaM 3 Tpex, MPH KOTOPHIX MPOBOAHIUCh HU3MepeHHA 
SHayeHHA UpeASKCMOHECHUMAIbHOrO MHOMKUTEIA, BbIUMCJICHHBIC pa3JIMUHBIMI 
aBTopamu (° 4), cHIbHO pacxogatcas (oT 10°44 go 10°44 cm’momex tcex*) 

I]puMeneHHbId HaMH MeTOX ONpedesIeHHA BeJIMUHHbI KOHCTAHTbI CKOPOCTI 
peakyHH ([I]) ocHoBaH Ha H3MepeHHuH NepBoro mpejesia BOCIJIaMeHeEHHA CMecel 
OKHCH yrulepoqa C KHCJIOPOJOM B IIPHCyTCTBHH MaJiblIxX JOOaBOK BOROpoRa 
CMeULalOllerocnA OT H3MCHEHHA KOJIMYeCTB NOCJeHErO. 

IIpeqempi BOcMJaMeHeHHA CMecel OKHCH yruiepowa HW KuCMOpona, CosepxallU: 
BOWOPON, HW KMHETHYeECKHe 34KOHOMEPHOCTH BHYTPH NOJIyOCTpoBa BOcrJamMeHe 
HUA MOryT ObITb OObACHEHI MPH MOMOMLH CJeLyIOUulerO MCXaHH3Ma, B OCHOB) 
KOTOPOrO MOJIO*KeH MeXaHH3M, MpeqowennbI Byxaepom u Hoppnurem (°) 
Kongpartbespim (°), ExukoionaHom uw Has6anqanom (’): 


H, + O2 = 20H; (0) OH + H, = H.O + H; (VII) 
OH -- CO = CO, +H: (1) O+0O,+M=0O3+M; (VIII) 
H+0O,=OH +O; (II) O+CO+M=CO.,.+M; (IX) 
O- H,=OH +H; (II) O03; +M=0O,+0-+M; (X) 
H + crenxa — ru6emp; (IV) Os + CO = CO, + O3; (XJ) 
O + creHka — ru6emp; (V) O + O3 = 203: (X11) 


H + O2 + M= H,0 + M;(VI) 


M3 KpuTuyeckoro ycOBHA BOcHamMeHeHua (8) MoxKHO HOTyUNTS BbIpa 
*KeHHe IA Mpeyena BociaMeHeHua 


k heyy (Oa) (M) 
(O:) = 52 |! _ Av : 


Riy 
¥ E ! Ry + kyyyz (Oz) (M) + Ryx (CO)(M) + Ryqy (Os) 
Ryyq( He) 


rye k; — KOHCTaHTb!I CKOpOCTei COOTBeTCTBYIOUIUX peakunit. 
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JlerKO MOKa3aTb, 4YTO Ha TepBOM Upefene BociwamMenenua BeHunHA 
ky1 (Oz) (M) / iy paBua orHouleHHio TepBoro mpeyesa BocnaMeHeHus cMecH 
OKUCH yrslepoa C KHCNOpOAOM KO BTOpOMy Tpejlesy BocrJamMeHeHHA CcMecH 
BOLOpOda C KMCOPpOLOM. ITO 3HayHT, YTO Mp TeMNepatTypax, HamuHOCrO nipe- 
BbIUIaIOUINX TeMMepaTypy MbICa NoJlyocTpoBa BociaMeneHUus ky; (O2)(M)/Riy <1. 

[Ipu fapnenuax, OM3KHX K TepBoMy mpeneny BocMIaMeHeHHA, KaK 13- 
BeCTHO, H3 peaKUHH OOpbiBa LWeneli CyWJeCTBeHHYIO pOuJb UrpaloT peakuHu 
OOpbiBa Ha ToBepxHocTH. CyeloBaTebHO, BemMuHHamH = Ryyy1 (Oz) (M), 
kix (CO) (M) u kx (Os) MoxHO HpeHeOpeyb nO cpaBHenuio c ky. Oro nog- 
TBepKMaeTcA TaKKe CpaBHeHHeM 3HaYeHHH STHX BeJHYMH, COOTBETCTBYIOULUX 
HepBoMy Mpesesy BocnsameneHua. Tora sbipaxkenve (1) mepenumerca B 
Bale 


é b b 
ee las be Vv 
Or) el | ra | Cy 
B cayaae mpotekanua peaxuui (IV) u (V) B auddysuonHom oOnacra 
Danes 20; 
Riv = 3 Ds, oe De 


(Ja uUMIMHApHYecKoro cocyya) (*), rye Dy uv Do — KoadbipunnentTE Auddpy- 
3uu aTomop H uw atomos O coorzetcTBeHHo. IlofcraBuB sTH 3HaveHuA Ryy u 
ky B (2) c yaeTOM 3aBHCHMOCTH KOa*pPuUneHTOB Audpy3suu OT TemnepaTyppl 
M JaBJIeHHA HW 3aMe€HHB KOHWeHTpaunn (Oy) u (Hz) NapinadbHbIMH aBseHi- 
AMH, Moyaaem 


9 PA5 0 72, \ 

P > kyyT 2 ( kyT ; , 1 (3} 
Po, ~ Day-0, 97-108 Tee) OT Osa Pap pe y 

B sTom ypasuenun P, Po, u Py,— cooTrBeTcTBeHHO OOliee WaBJeHHe cMecH, 


aplvabuble JaBeHuA KucCNOpota BoRopowa Ha NepBoM Mpeyese Boc- 
TJlaMeHeHHA, 


GL ahaa = A adie 780 

a) (Du) (273)? (4) 
0 2Bmne CO Ka 

ky = a2 (Do) (273) p) (5) 


rye (Dy) u (Do)©°— koahdunuenth! andpy3un atomos Hu atomop Ompu Hop- 
MalbHbIX YCJIOBHAX. 
CormacHo (3) B ANdpy3HOHHOH oOacTH TreTeporeHHoro OOppiBa Wereli Ha 
nepBoM mpezee Ppo Up NOcTOAMHHOM TemiepaType MON%KHO AMHEMHO 3aBH- 
2 
4 if o 
ceTb OT po - SHaYHT, H3MepaAA TepBbIi Tipee BOCIIaMeHeHHA CMeceH OKUCH 
Ay 
yruepoqa UW KUCOpoqa pH pasnHuHbIxX AoOaBkax BOOposa, U3 rpaduKka 


3ABMCHMOCTH PPo, oT 5 MOXHO HauTHu 
H 


2 


~ Dk, -0,97- 108 


Kak BeJIMYHHY OTPe3kKa OTCeK aeMOH DpAMOK Ha OCH OpMHHaT, 


kot? SoRee 2 
it 2ky,:0,97-1019 Ryy1°0, 97-1079 ; ( ) 


rye & — yroul HakKJIoHa K OCH aOcuHcc. 
V3 (6) u (7) cnegnyer, 4TO 
aT are! 
6 Ryy-0, 97-40 0.0, 97-1018 exp (—Eq/RT) 
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JIU 


igi es Evy (8) 


l = a pq 
8 pps ~ “8 90-0,97.108 | SRT 


rye Ey; — 9Heprua akTHBalluu peakuuy (Ill). 
3HauuT, HMex 3HaueHHA tga u Ob NpH pasMUHbIX TeMIlepaTypaXx, MOXKHO 


BbIYHCAUT Ey Mo (8), a paccuuTbiBas ky no (5), MOKHO OMpeseMTh BeHUHHY 


ky. Takum o6pa30M, U3MepaxA TepBplli mpefed BOCIJaMeHeHuA cmeceli CO 
u Os, CosepxKaulMx pasMUHbIe WoOaBKu BOOpoza B AMpPysHoHHOH OOsa- 
CTH peakUMH fTeTeporeHHoro oOOppiBa wWenel, MOXKHO OMpeseMTb Kak  BeH- 
YHHY SHEP aKTHBaMv, Tak WM BeHYHHY TpeASKCNOHeEHUMaJIbHCIC MHOAH- 
TeJId. KOHCTaHTbI CKOpocTH peakunn (III). : 

OnbITbI MpOBOLMJIMCb B CTaHJapTHOH BaKYyMHOM CTaTHYeCKOH yCTaHOBKe. 
Jia onpenevieHua peyesla BOC aMeHeHHA peaKIMOHHaA CMECb U3 pesep- 
Byapa HaOupaslacb B MepellycCKHOH OObeM, 3aTeM BIIJIECKHMBaJlaCb B HarpeTblii | 
yO HYKHOH TemMepaTypbl, OTKaYaHHbIN KBaplleBbId Ccocy WHamerpom 34 mm, 


OS A 
3 . 
1p G 
ae 
65 
- 6 


2 a ' 
PH, 


a fh, 
550 600 650°C : OY 2 OF @ OS OG 87 08 09 mm 


uc. 1. Tleppbie mpegenbi Bocnsa- 
eens Ree 19 Es ++ Oz (kpu- Puc. 2. Sapucumoctb Ppo, oT Pou, lia cmeceH 2CO-- 
se eee sere I On + Oz-+ xHe mp temmepatypax: J — 570°; 2 — 580°; 
TpHS SuaHCHITE (4 (Bs A) 'g 2 500°: 4a G00 5 Glee oenend meen 
2—0,76; 8—1,02; 4 — 1,47; 8 —. 650°: 9 — 660° 
5 — 2,34: 6 — 3,30; 7 —3,95: ; 
& — 5,34; 9 — 8,04 


‘OOpaOoTka MoBepXHOcTH Cocya OKHCbIO MarHUA, CHJIbHO ycKopsiouleH rudeb 
aKTHBHbIX LEHTPpOB Ha MOBepXHOCTH (°—!'), odecneyHBaJla MpoTekaHHe rerepo- 
reHHOrO OOpbiBa UeneH B AUdpy3HoHHOH oOnacTH. OG STOM MOxXHO O6bIVIO 
3aKJIOUMTh NO BbICOKHM 3HaYeCHHAM IpefeioB, HX Xopowel BocnpousBoyu- 
MOCTH MW Il0 NOHW2KeEHHIO Mpefesa OT pa3sOaBJIeHHA CMeCCH MHepTHbIM Ta30OM. 
Ha puc. 1 mpeycraBneHa 3aBHCMMOCTb NepBoro Upeyea BociwiamMeHeHua 
OT TemlepatTypbl ia cmeceH 2CO + O;, coyep Kalix pa3mnuHbie 206aBKH 
Bogopoga. M3 nomyyenHpix 3HayeHuli npezeton P Opin paccunTaHbl Ppo, 
1 


H Pp,’ 34BHCHMOCTh Me%K]y KOTOPbIMH JIA passIMYHbIX TemmepaTyp mpez- 
2 


cTaBleHa Ha pyc. 2. M3 storo pucyHKa BUTHO, 4TO, B COOTBeTCTBHH c¢ 
ypaBHeHuem (3), 9Ta 3aBHCHMOCTb MMeeT JIMHeHbI xapaKtep. YuyvrTpipas, uTo 
AIA BOLOPOMHO-KuCcMOpomHOH cmecn kyy/2k1;=(O2)", rye (O2)#» — konnentpa- 
Us KMCOpOa Ha TepBOM Mpesede BOCIaMeHEHHA BOJOPOAHO-KUCOpoAHOL 
866 


mecH, (6) MOXKHO TpescTaBHTb B BHJe 


oy H, (D3) CO 
pee eats 


, (9) 


ne P'™™ wu po?—o6ulee JaBsenne cmecn HapUMa/lbHoe aBJIeHHe KuCJOpora 
1a TI€EPBOM Tpefesie BOCIJaMeHeHHA BOJOPOAHO-KHCJIOpOAHOH cMecH; (Dy)©° u 
Dy)": — kospuunentsl Aupy3sun aToMop H yepes cmecb OKucH yrslepoya c 
KACIOPOAOM MU BOOpOsa C KHCMOpOAOM cooTBeTCTBeHHO. Takum O6pa3om mpu 
IIpaBeAJMBOCTH M3JIO%KeHHOTO MeTOa BeMUnMHa b, HalweHHad U3 3HayeHnH 
epBbIX pe evIOB BOCTIJIaMeHeHH A CMeceli 
Oc O, c pa3JIMYHbIMH JO6aBKaME BOJO- 
poya mo puc. 2, Jomu2KHa HesaBHCcuMbIM 
Opa30M ompeyematTbesa no (9) “3 BesIM- 
MHbI Tpefesia BOCIIaMeHeHuA BOJO- 
OJHO-KUCJIOPOMHOH cMecH. 

SHayeHua 0, onpeyeneHHble mpu 
a3JIMUHbIX TEMIIepaTypax 2THMH JByMA 
Peoria TET tre 

LOS pe are 
Takum o6pa30M, cmpaBe/JIMBOCTb D 


MeTONa NOATBep2KaeTCA KaK Ha JMHEH- — pye 3. 3anucumocth lg ae or f 


HOW 3aBHUCHMOCTbIO Mexyy Ppo, u ppt 
H, 


Tak H COBMafeHveM (c TOUHOCTbIO JO oNpeyeteHun KOSppuUneHTOB Zuddpy- 
3uu atomoB H) sBemuagun 0, onpeyeueHHbIxX He3aBHCHMbIMM TyTAMH. 

tg a 4 
pres" T 
u Db ompegeenbl rpaduyecku Ha puc. 2. M3 yraosoro kospuilnexta npsmoli 
Ha puc. 3, corjacHo BbIpaxkenHio (8) Opima BEluNcMeHa Ey, KOTOpaa oKa- 
3amacb paBHoH 12,3-+-0,2 kKkau/Moib, a u3 OTpesKa, OTCeKaemoro TOH xe 
MpaMoH Ha OCH OpfMHaT, BemMUMHAa ky, paBHas 1,55-1070 cm’momeK™!cex™!. 
Jina cmeceh 3CO-+O, c pa3mmuHbiMu JoCaBKamu BOROpona GbIO NoTyYeHO 
Ey; = 12,0-L0,2 xxan/mon, kf = 1,45-107° cm’monex~!cex™. 

Takum oOpas3om, 


Ha puc. 3 mpescraBsenHa 3aBHcuMocTp lg 


rye BeJIM4HHbI tg 


ad 2 = bs 
Rips 1,510 exp (— See cM®MovleK ‘cek7!. 
VWuctuty? xumMuuecKoH u3sHku Tlocrynuao 
Axkajemunw HaykK CCCP 9 II 1960 
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PH3HYECKAA XHMH§ 


T. Ml. BHPHHLILEBA u B. H. KABAHOB 


O CTPOEHUU ABOWHOrO SJIEKTPHUECKOFO CJIOA HA TIJIATHHE 
(IZpedcmaeaeno axademuxom A. H. ®pymKunom 3 IT 1960) 


Jlna BbIACHeHUA CTPOeHHA ABOMHOTO COA HEOOXOAUMO 3HaHHe MOTeCHMAaé 
HyJeporo 3apayla. AXCOpOMUMOHHBIMH MeTOaMM ObIIO MOKa3aHO, 4YTO Ha BOC: 
cTaHOBseHHOH Pt noTeniMal HyJIeBOro 3apxAa $y PaBeH B pacTBOpe Na,SO. 
oxono 0,11—0,158 (4, 2), B pacrsope NaCl 0,05 u B pacrsope NaBr 0,02  (?) 
Tl0 HOpM. BO. 3IeKTposy. Menee TOUHDIM MeTOJOM KpaeBoro yruia Ny3bipb- 
KOB Ta3a MlouJlyueHo B pactBope H,SO, 3HayeHue oy, paBHoe 0,278 (*), HeqaBue 
HOBbIM MeTOJIOM CKPelCHHbIX HUTeH OblvIO HaleHO 3HaYeHHe $y, PaBHOE 
0,28 @): 

OjHako MeTOJOM M3MepeHHs EMKOCTH NepeMeHHbIM TOKOM B pAze paoo1 
MIOJYUeHbI Goslee MOJIOXRKUTEbHbIe 3HAYeHHA JIA yy, paBHble 0,6—1,1 B Ca 
Buia o6HapyxXeHa CHJIbHai 3aBMCHMOCTb oceqHero ot pH _ pacrsopa: 
x U3MeHseTca oT +0,5 go —O0,35B c u3meHeHuem pH or | go 12(%). 
PacueT 43 paOorbl BbIXOJa J/IeEKTPpOHOB JlaeT 3HaueHve o, = 0,6—0,7 B (°). 
CieqyeT 3aMeTHTb, UYTO H3 ajCOpONVOHHbIX M3MepeHHH BbITeKaeT, 4TO Ha 
OKHCJICHHOH MaTHHe ~, = 0,7—0,9 8B (!, 7). B cBa3H c MpoTHBOpe4dHBocTbiO 
WaHHbIX TO MOTeHUMay HyJIeBOro 3apsyla Ha WwlaTHHe, Mbl CUMTaNH HeOOXo- 
JMMbIM Oosee OOCTOATEIbHO UCCeAOBATb CMKOCTb ABOMHOTO COA Ha IwaTHHe. 

B Hactoasieh paOoTe H3MepeHa eMKOCTb PslaKOrO NWaTHHOBOTO 3eKTpOna 
B C€pHOKHCJIbIX PacTBOpaX Pa3JIMYHOH KOHICHTpalluu Tph pasJMu4HbIX uacTo- 
Tax llepemMenHoro ToKa. MetoyuKa M3MepeHHA eMKOCTH OMUcaHa B Ipesbiyy- 
mei Hale padote (*). OkKBUBaJIeHTHaA IIeKTPOAy CcxeMa mpescTaBseTcs 
Kak TOCJeOBaTeIbHOe CoeduHeHve emKocTH C, wu compoTuBjeHua Ro. 

SaBHCHMOCTb H3MepeHHOM TaKHM O6pa30M eMKOCTH aTHHOBOrO 3/eKTPONa 
OT NOTe€HIMala pH pa3JIM4HbIX UYacTOTax B pacTBopax 0,01 N H.SO, 4 
IN Na,SO,-+0,01N H,SO, mpeazcraBnena ua puc. | u 2, u3 KOTOPHIX BUAHO, 
4TO KPHBbIe CMKOCTH MPH HH3KHX YacTOTaX, He3aBHCHMO OT KOHIeHTpalluy 
PacTBOPOB, MpOXOAAT uepes MOBOIbHO OCTPbI MMHUMYM pM noTeHluase, 
61u3KoM K 0,5 B. OqHaKo pH yBeMYeHHH YacTOTHI MepeMeHHOrO ToKa copMé 
KPHBOH CMKOCTH W3MeHAeTCA, HNMpH uactore 200 Kril JeBbIii MOMbeM Ha KPHBOL 
€MKOCTH WcyesaeT coBcemM*. Taka CHJIbHaaA 3aBHCHMOCTb BeJIMUMHbI CMKOCTH 
M (POPMBI KPMBOH OT YACTOTHI, a TAKE BEHUMHA CABUTAa (bas TOBOPAT O TOM, 
uTO IIpH HH3KHX YaCTOTaX H3MepAeTCA TICeBsOeMKOcTb (°), KOTOPanA ucuesael 
MOJIHOCTbIO TOJIbKO IPH BBICOKMX YacToTax. Ha rialKol nlaTHHe 43-3a HaJMUHsS 
aJ\COPOMPOBaHHIX ATOMOB JlaxKe B «BOMHOCOMHOL» OOJIacTH OOHapy2xKHBAaeTCS 
HeOOJI bia TCeBJOCMKOCTh MPH HU3KUX uacToTax (1°, 8), H KpMBasd eMKOCTH 
MPOXOZHT Yepe3 MHHHMYM, COOTBETCTBYIOULMM, 1O-BHAHMOMY, TMOTeHIMaJly Hau: 
MeHbINeH alcopOuuH aToMop Ha Pt. Takum o6pa30M, MMHHMYM Ha KDHBBID 
€MKOCTH IJaTHHOBOrO SIEKTPOLa MPH HH3KUX YaCTOTAX ABJIAeTCA PesyAbTATON 
mepeceveHHaA JByX KPHBbIX aCOPOMMOHHOM EMKOCTH, COOTBETCTBYIOULMX IBY) 
mpoleccaM: mpolleccy pa3pxyja HOHOB HM MOHH3alHN aXCOpOMpoOBaHHbIX aTOMO! 
BoOpoa C OHO cToponnr (°, *) u mpoleccy nocayku uv CHATHA azcopOupo 


APB} Me€PBOM H3 3THX PaCTBOPOB HEJIb3A ObINIO AOBECTH U3MepeHH A JO CTOJIb OObIIMX YaCTOT 
KaK BO BTOPOM, H3-3a 6obwuero YACIbHOTO COMPOTHBJICHH 4 MepBoro pactTBopa. 
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aHHoro KUucOpoqa —c Apyro cropoup (4%). Tlo-Baqumomy, nmoxoOubm 
6pa30M MOXHO OObACHUTb H MHHHMYM eMKOCTH MpH MoTeHMame 1,078, KO- 
opblit HaOJoZant PoGeptcon (°) Ha Pt B 1N HCl. B pesyaprare nepememenus 
OTeHIMala OKUCICHHA MWaTHHp! ('4) W OOIacTH acop6luN BOOpoa B CTOPOHY 
poee OTPHMATeMbHBIX MOTCHIMAJOB CABHTaeTCA MHHHMMYM Ha KPUBbIX eMKOCTH, 
OJ YUCHHbIX HaMH TPH HH3KHX YacToTax (puc. 3). Kak BUHO H3 cpaBHeHHA 
puc. 3 C JaHHbImMH (*), MOJIOxwKeHHe 9TOFO MHHHMyMa eMKOCTH MO NMOTeHIMaJly 
OBlakaeT CO 3HAYCHHAMM MOTCHUHAIOB HYJe€BOrO 3apxAa, MPpUBeAeHHbIMH B 
tatbe B. JI. Xettcena u B. C. KpacuKkopa, noswyyeHHbimu np OMHaKOBbIX 
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¥ 
Puc. 1. Kpuspie 3aBHcumocru Puc. 2. Kpuppie 3aBMCHMOCTH eMKO- 
€MKOCTH OT MOTeHUMasIa B pacTBO- CTH OT MOTeHUMaIa B pacTBope 
pe 0,01 N HeSOa npu pasauunpix 1 N NaeSOa+ 0,01 N HeSOa mpu 
yacrotax: 1 — 0,2 Kru; 2 — 1 xru; pa3JIM4HbIX yacToTtax: J —I1 xru; 
38 —5 xru; 4— 10 xry 2 — 20 kry; 3— 100 kru; 4 — 200 kru 


pH. Oru aBroppbl, He HCCJleOBaB H3MeHEHHA CPOPMbl KPHBOH EMKOCTH C 4aCTOTO! 
MepeMeHHOrO TOKa H H3MePAA CMKOCTb MPH HH3KOH yacroTe (50 ru), mpHMn 
K BbIBOLY, YTO MHHMMYM COOTBETCTBYe€T TOUKe MAKCHMAaJIbHOH yuddysHocru 
ABouHOro COA, T. €. MOTeHIWHay HYJIeEBOrO 3apsAfa, C YeM, OYCBHHO, HeJIb3A 
COrlacHTbCs. 

Jl TOPO, YTOObI MOXKHO OBO C MOCTATOUHOM TOYHOCTHIO H83MEPHTb EMKOCTb 
ABOUHOrO CJIOA Ha BOCCTAHOBJICHHOH WaTHHe B OOJIaCTH HYJeBOrO NOTeHIMala 
B pasOaBJICHHbIX PaCTBOPaXx, HeEOOXOMUMO MCKJIOUNTb aJCOpOMMOHHY!O CEMKOCTb 
no Bomopoxy. YBeH4HBaA YaCTOTY MepeMeHHOrO TOKa, MOXHO JOCTHYb mpe- 
ella, Kora OyeT H3MEPATHCA TOJIbKO EMKOCTb ABOMHOFO CJIOA (YTO MbI HMeeM 
mpH pH 2, no-BuyumMomy, npuH uactrote 200 xru (puc. 2)). Mexnzy Tem B pas- 
OaBJICHHbIX PaCTBOPaX U3-3a OOJIbUIOTO COMPOTHBJICHHA pacTBOpa IPH TaKux 
yacToTax MaJla UyBCTBUTEIbHOCTb MOCTa K eMKOCTH, MosTOMy B clyyae 0,01N 
pacTBOPpOB MbI OrpaHHUuNJIMCb H3MepeHHAMH MpH uactore 10 Kr, HM NOW nO 
MYTH JaibHelero yMeHbINCHHA KOHIUCHTPallHH HOHOB BOOpOa B pacrBope, 
YUTOObI CABHHYTb OO/aCTb acopOuUHH BOOpOa OT HYy/IeBOH TOUKH B CTOpOHy 
6omee OTPHIaTeIbHbIX MoTeHWHaoB (?). Ha puc. 4 mpeqcTaBsenbl KPHBBIe 
M3Me€HCHHA EMKOCTH C MOTeHI{MaomM mpH uacrote 10 kru B 0,01 N pacrBopax 
Na,SO, c pa3H4HOH KOHUeHTpallueH BOROPpOMHEIX HOHOB. B pacrBope c pH 5 
TIpH sTOH uacToTe HM MpH MOTeHWMalax mosoxKUTeIbHee 0,05 B mcCeBOeMKOCT 
mourn orcytcrsyet (puc. 4, 3) H usMepseTCA eMKOCTS ABOMHOFO COA (yrou 
cipura (pa3 34ecb paBeH 90°). OfHaKO, KaK BUAHO Ha puc. 4, MMHHMyMa eMKOCTH 
B HYJIeBOH TOUKEe HET. 

Uro6bl MOMbITaTbCA. OOLACHHTb 93TO, CJIeyeT PaCCMOTPeTb OCOOeHHOCTH 
JBOHHOrO CJIOA Ha MwlaTHHe WM APyrux MOMOOHEIX MeTasax. Ha MHOrux TBep- 
WbIX MeTaswlaX HMeeTCA 3HadHTeIbHad JMCMepCHA EMKOCTH C YaCTOTOH H, 4TO 
OCOOeHHO BaxKHO, BCIMUHHA EMKOCTH IPH JOCTaATOUHO BbICOKHX YaCTOTaX HMeeT 
MaJlyiO BeJIMYMHY Jake IPH OOMbUIMX. KOHIEHTPalHAX paerBopai(t?-t7,.°,°, °). 
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Hanpumep, moO HaliMM JaHHbIM, IPH uacTOoTe 90 KriL B MOAKUCTeHHOM |} 
pacrsope Na,SO, emKocrb paBHa 16, a mp uactore 200 Kr —l1l ph wale 
BHJUMOM MOBepXHOCTH, MpHyemM B OOJAaCTH NOTeHWHalla Hy/eBoro sapAa He 
noxbeMa, XapakTepusylollero B Cyuae PTYTHOTO HIM CBUHWOBOTO IIeKTPOAC 
qebopMalluio aHHOHoB (puc. 2). Ec mpHHATh, YTO Mp YacTOTe 200 Kru, H3Mé 
PpxHeMaA MOBePXHOCTb MpaKTHYeCKH PaBHa BHJMMOM, TO CMKOCTb B O13KO! 
KaTOJHOH O6JIaCTH OKa3bIBaeTCA B MOJITOPa pase 

PE fem? a B aHOJHOL (T. €. MOJIOXKUTeMbHeEe HYJeBOK TOL 
& KH) B 3—4 pa3a HMKe, ¥eM B Cyuae pTyTH. JM 
nepcHA, He CBA3aHHaH C ayCcopOluoOHHO TICeBAC 
€MKOCTbIO, MOXKeT ObITb OODACHeEHA TeOMeTPHYE 
CKOM HeOJHOPOAHOCTbIO TBepOH MOBepXHOCT! 
(MUKpOTpeutHHbI H oppl). I]pHuanHa 2e HH3KOr! 
o6ulero 3HAYCHHA eCMKOCTH B IWHPpOKOH OOsacT 
MOTeHUMaJIOB IPH BCeX 4YacTOTAaX, IPH KOTOPbIX H! 
CKa3bIBaeTCA aCOpONMOHHaA MCeBOCMKOCTb, Hi 
acHa. Bo3MOKHO, 4YTO OHa 3aKJIIOUaeTCA B YMeCHb 
IU€HHOH 3JIEKTPOHHOHM MVJIOTHOCTH B MeTAaJIJIe y TO! 
BePXHOCTH, B CBA3H C HaJIMYHEM XeMOCOPOILHH aTO 
2 0 4 086(10e) MOB KHCJOpona Hu Bomopowa* WIM B pas, BHxKeHHE 
y OOKaqOK JBOHHOrO 3JIeKTpHYeCKOrO CJIOA Mp? 
O6pa30BaHHH aTOMHOFO aXCOpOMHOHHOLO CJIOA XOTS 

Puc. 3. Kpupbie sapucumocrd 6p Ha YacTH NoBepxHocTH (8%). HeOoulbuiaa XeMO- 


50 


emKocTH = oT = moreHiana = egn OHA MMeeTCH Jaxke B Npesemax «ABOHHOCION- 
(v = | Kru) B pa3mmuHbIX pac- » 
rpopax: 1 —1 N HeSQa;2— HOM» oOmacTH noTeHIMasoB. B oTmM4ne OT YMeHb- 


0,01 N HeSO4; 3 —0,01 N  WeHHA QICKTPOHHOH MJIOTHOCTH, HaOJI0,aeMOro B 
NazSOa + 0,0001 N HeSOa;  caryuae repMaHua (1°), acdekT NOH KeHHA 9JIeKT- 
2—0,0PN et eae N  powHolt MIOTHOCTH B CuyYYae MeTAaJIJIOB He JOUKeH 
ObITh CBA3AH TeECHO C HYJIe€BOM TOUKOH, a JOJDKeH 
HaOJOLaTbCA BO BCeH OGaCTH NOTeEHWHAaJIOB, B KO- 
TOPOH HMeeTCA aCOpOWHA aTOMOB HU, CJIeOBaTeJIbHO, YMeHbINeHHe MJIOTHOCTH 
3apAOB ABOMHOTO CJION. 

YMeHbUIeHHE 3apAa MOBEPXHOCTH H3-3a uddpy3HOCTH 3/IeEKTPOHHOH 06- 
KlaqKH JBOHHOFO CJIOA JOJ2KHO IPHBOAHTb Mp TOM %Ke MOTeHIHale K yBeJH- 
yeHHIO AuMdpdpy3HOCTH HOHHOH OOKJaKH, 3 
T. €. K OOaBOUHOMY CHH2KeCHHIO EMKOCTH Hlfem 
UK paculMpenuio O6lacTu MoTeHuHMatos,B =~ 
KOTOPOH CKa3bIBaeTCA BJIMAHHe HYJeBOH 
TOUKH Ha e€MKOCTb (WIMPHHa MHHMMyMa). 
JlonowmuTenbHoe «pa3mMbiBaHne» mMuHUMy- |“ 
Ma MOXKeT MPOMCXOAMTb H3-3a (u3snue- 
CKOH H XMMHUYeECKOH HeOJHOPORHOCTH T10- a 
JIMKPUCTaJIMYeCKOH  MOBePXHOCTH, 10- ui 
CKOJIbKy Pa3Hble KPHCTasIMueCcKHe rpaHH, fe 0 B&H U6 GB6tnas) 
BePOATHO, MOryT OTJIH4aTbCA MO MOTeH- é 
WHaly HyJe€Boro 3apxvAya Ha MCCATKH HW Puc. 4. Kpuepie uamenenua emKocTH c 
COTHH MMUVJIJIMBOJIbT, @ XHMHYCCKH pa3- NoTenuMaiom (v= 10 xru) B pacrBope 
aMuHbIe (H3-3a aycopOiuu atomos) yua 901 N NasSOac pasavunpim sHauennem 
CTKH — Ha COTHH MMJMMBONbT. Benencr- pH: 1 — pH 2; 2 — pH 3;_3 — pHa 
BHe Au@Py3HOCTH BJIEKTPOHHOH OOKIaqKU 
WOJIKCH PC3KO YMEHbIUATbCA acpeKT H OT epopMallHH aHHOHOB. Bce xe, 
BePOATHO, MpH yyeTe BCe€X STHX PaKTOPOB MOXKHO ObWIO Obl ORKUAATb XOTA U 
HeOOJbIUHe, HO BbIXOLAULHE 3a pesedb OWIMOKH OMbITa H3MCHEHHA eMKOCTH 
C MOT€HI[HaJIOM, KOTOpbl€ MbI Ha OMbITe He HaOJIOMaIU. 

EMKOCTb, H3MepseMaA IPH BbICOKUX YaCTOTAX, YBe/JIMYMBaeTCA TOJbKO pH 
CHJIbBHO NOJIOXKUTEIbHbIX MOTeHIMaslax (puc. 2). MakmaJiieH H XakepmaxH (°) 


(oy JZ, 


* AnasOrdukoe MmpesnonowkeHve HMeetTcA B pabore (17), 
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CUMTAIOT, UTO STOT NOMbEM CBA3AH C LepopMal\uel AHHOHOB Ha YMCTOM MoBepx- 
HOCTH IWJlaTHHbI H, HCXOAA W3 STOO, NPHHUMAIOT oy = 0,8-+-0,2B. OgHako cyyA 
10 YMC€HbIIeEHHOMY CJIBHTy ()a3, 9TO YBeJIMYeHHE EMKOCTH CBA3aHO C MCeBOeM- 
KOCTbIO, KOTOPaH OMNpeeAeTCA CKOPOCTbIO peaKUMH NOcayqKH WM CHATHA KU- 
clopoya c nuiaTuupl ('*, 1%). JIumb yacru4uHoO yBedM4YeHHe EMKOCTH C MOTeH- 
IMasIOM MOXKET ObITb CBA3aHO C JeopMallveli AHHOHOB Ha WJlaTHHe, HO, oUe- 
BUJHO, Ha WJlaTHHe, NOKPbITOH aCOPpOMPOBaHHbIM KHCJIOpoyom (1, 7), Tak Kak 
Be€CbMa BEPOATHO, YTO NPMBeAeHHOe 3HAUEHHE ABJIACTCA MOTCHWHAJIOM HYJIEBOrO: 
3apaAya OKHCJICHHOH, a He YMCTOH MiaTHHbl. 

M3 Bcero M3JI0x%KeHHOrO CJleqyeT, YTO MeTO, H3MePeHHA EMKOCTH JBOMHOTO 
COA ME€PCMeCHHbIM TOKOM B pa30aBJICEHHbIX H KOHICHTPHPOBaHHbIX pacTBOpax 
B CJlyuae MIaTHHOBOLO SJIeEKTPOa He AaeT BOSMOXKHOCTH OMPeCJIHTb MOMOMReHHE 
NOTeHWHala HYJIeBOrO 3apxAa. SHaveHHA NOTeHWHAJIOB HYJIEBOTO 3apAya ma 
THHbI, MOJIYYeHHbIe STHM MeTOOM (° *) He BepHbI. TOUHOCTh pe3yJIbTaTa pac- 
yeTa O_ H3 paOorTbl BLIXOMa JICKTPOHA BbISbIBAeT COMHEHHE (°), TAK KaK He ACHO, 
B KaKOW CTeNeHH IPH H3MepeHHH PadoT BHIXONa Oblla NOCTHFHYTA HJCHTHUHOCTh 
COCTOAHHA MOBEPXHOCTH TaKHX Pa3JIHUHbIX MeTaJJIOB, Kak Pt u Hg. Paccmort- 
PpeHHe HMEIOMLUXCA B IMTepaType AaHHbIX MO IKCNEPHMeHTAIbHOMY OMpeeJIeHHIO: 
HYJICBbIX TOYeK IIaTHHbI NO3BOJIAeT 3aKJIIOUNMTb, YTO HaHOolee MpaBHJIbHbIMH 
| ABJIAIOTCA JlaHHbIe, MONYYeHHbIe aCOPOWHOHHbIMH MeTOaMH (B 4aCTHOCTH 
0,15 B B IN pacrsope Na,SOQO,). 

CuntTaeM MpHATHbIM JOJTOM noGsJarogapuTb akag. A. H. ®pymKuHa 3a 
yuacTue B OOcyxJeHHH pe3yJIbTAaTOB. 


Uueruryt 31EKTPOXH MH Tlocrynuso 
Akayemuu Hayk CCCP 29 I 1960 
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®H3HYECKAH XHMHA 


r. 3. POUAJIHEB, UW. WH. 3AJIKHHA u B. H. BECEJIOBCKMH 


NOTEHWMAJ NJIATHHOBOLO JJIEKTPOAA B OBJIY“YAEMOM 
PACTBOPE CEPHOM KHCJIOTbI 


(IT pedcmasreno akademuxom A. H. Ppymkunoim 26 II 1960) 


Panee Hamu Oplvio moKa3aHo (' 4), 4TO NOTeHUMa NaTHHOBOFO 9JJIeKTpOoqa 
B OOJy4¥aemom pacrBope 0,8 N cepHo KHCJOTHI (MONIHOCTh JO3bI OO y4eHuA 
2 -10'® 5B/cm® -cek) MpMHUMaeT 3HayeHHe, OJIM3KOe K NOTeHI[Maly BOROPpOAHOrO 
9eKTpOa B TOM %e pacTBope. BnocsexcTBHU 9TO ObiwIO NOATBEPKeHO B pa- 
6oTax Apyrux aBropos (°,°). 

B HacTosleM COOOMLEHHH MPHBOJATCA HEKOTOPbIe pe3yIbTaTbl, MOLY UeHHbIe 
IPH HCCeOBaHHH JeHCTBUA W3JIYYeHHA CYWeCTBeHHO OOJIbUIeH MOLHOCTH 
JO3bl Ha CucTeMy [vJlaTHHa/pacTBOp CepHOH KUCJOTHI. OnbITbI MpOBOAHINCb 
Ha ucrounuke Co® Musuko-xumuyeckoro uucTHTyTa uM. JI. A. Kapnosa (%), | 
MOULHOCTh JlO3bI OOyYeHHA cocraBJasa 6,1 -10'® aB/cm®-cex. Meroquka moy- 
rOTOBKH MW MpOBeAeHHA OMbITOB onmucaHa B padotrax (?,°). 

Ha puc. | npuBeqeHa KpHBad 3aBHCHMOCTH NOTeHWHadla MlaTHHOBOrO 3JIeK- 
Tpola B OOeCKHCJIOpOxKeHHOM pacTBope 0,8 N cepHoH KUCOTHI OT BpeMeHH 
WeHCTBUA u38ulyueHuA. Kak BHAHO Ha PHCYHKe, HW MPH AaHHOM MOMLHOCTH JO3bI 
HUMeeT MeCTO YCTaHOBJICHHAA HAMM paHee CeJICKTMBHOCTb MJIaTHHOBOTO 93J1e€K- 
Tpojla MO OTHOLICHHIO K BOCCTAHOBHTEJIbHBIM NPOAYKTAaM PaluoIM3a BOIbI, MpH- 
BOAULAA K YCTAHOBJIeHHIO NOoTeHHHala 10 —20 mB. Oro 3HayeHHe MOTeHIHasa 
COXpaHdAeTca WO 03 MeHbute 2 -10?° 3B/cm*, mocdle Yero OHO BO3PacTaeT JO 
0,85 B. 

YcuIOBHeM CTaIMOHaPHOCTH MOTeHLMala QIeEKTpoda B OOy4aeMoM pacTBope 
ABIACTCA PAaBECHCTBO CKOPOCTeH WAyuIHX Ha HEM MpoOlleccOB OKHCJIeEHHA BOC- 
CTAHOBHTCJIbHBIX MIPOAYKTOB paflHOJIH3a VM, COOTBETCTBeCHHO, BOCCTaHOBJIeCHHA 
OKHCJIMTEIbHBIX. CKOPOCTH STHX MpolleccoB pH cTallMoHapHoM moTeHWMase 
MOXHO 3amvcaTb B BHIe 


Ieee Red (tee ; 
ERY See R | dj exp Pa ? (1) 
F 
Tox = Rox [Ox] exp ee = : (2) 


IIpapnibHee Gplio0 Obl HaMHCAaTb 
OR Por 
| ae ») kp, [Red], exp | —— 


M COOTBeETCTBeEHHO IA Jox, HO 9TO YCOX%KHHT pacuer, He BHOCH HuYerO 
CYUL€CTBEHHOrO B KOHEUHBIE Pe3yJIbTATHI. 
Ypapueynsa (1) u (2) MoryT ObITb 3amvcaHbl clefyIoUlMM 06pa30M: 


, tp FAop ; 
ip 2 [Red] exp ( are | y a4 
; 4 to.F Ae, d 
Tox = kg, [Ox] exp a oe (23 


rye [Red] nu [Ox] — konueHTpaluM BOCCTaHOBHTeIbHBIX H OKHCJINTebHBIX 
IIpOJLYKTOB : ate 5 
POAYKTOB pafHOuIH3a, COOTBETCTBEHHO} Ap, 9. op, Age == p),. — om 
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Pe <9d,)) PR M $A, — COOTBeTCTBYIONIMe PaBHOBeCHbIe MOTeHUHAJbI; 
TaJibhble OOO3HAYeEHHA OOULEMPHHATHI. 
Ucnonmp3sya yculoBne cTaiHoHapHocTn Jp = Jox, Nosyyaem 


; %oxFAGox 
kp [Red] CADE Sere ie 


RT 
; =s 3 
ko, [Ox] Op Ap , (9) 
eet hh 
TO 1OCIe JOrapudMupoBaHHA jaeT 
kp [Red] F 
ie Se AOA Oouian CRAOR)- 4 


B ycoBMaAXx, Kora TOK yvepe3 cHCTeMy He HJeT WH BCe MpOAyKTb! payqno- 
u3a octaloTca B pactBope, [Red] = [Ox], u 
ky : 
R gs 
In = RT (0xA¢ox — &pAgr). (5) 
Rox 
| Ecim k, S>ko,, YO MU ABMIAeTCA Mepolt CeeKTHBHOCTH OfHOrO Tipouecca 
HO OTHOINeHHIO K pyroMy, CKOOKa B TpaBoli yYacTH ypaBHeHHA NOJI2KHa ObITb 


Mb 
fea 
Fl. 
. i} 
a 
0 
200 25 wl 73 00 mun 
A 
~20 
y Al) 40 60 mun. 
nn ~40 
Pue. 1. SaBucumMocTb noTexiMasa Puc. 2. 3aBNCHMOCTb BeNMYNHbI MOMApPH- 
TaTHHOBOTO JJIEKTPOa OT BpeMe- 3ylomlero TOKa OT BpeMeHH OOyueHHA 
HM oOmyueHna (0,8 N cepHas KHC- Np nmoTeHUMaJe WwaTMHOBOrO SeKTpoOAa 
sloTa, MOBEPXHOCTbh seKTposa 0,4 B (0,8 N cepHant kucnoTa, MOBepx- 
6 cm?, o6bem pactsopa 10 cm, HOCTb 301eKTpoga 6 cm?, o6beM pacTBopa 
o6beM ra3soBon (pasbr 50 cm?) 10 cm’, o6tem rasoBow daspl 50 cm) 


Gombe 1, u Agox > Apr. CauenopaTenbHO, B faHHOM Cnyuae CTall\MOHapHbIlt 
MOTeHWMasl SJIEKTpPOMa MONKeH ObITh OsM2Ke K PaBHOBeCHOMY IOTeHILMaJy 
BOCCTAHOBHTCJIbHbIX IIPOMYKTOB pavouu3a, YTO M MMeeT MECTO JIA MaTHHO- 
Boro 9/eKTpOJa OslarowapA ero CeJIEKTHBHOCTH K IIpOleccy HWOHH3aILHH BOJO- 
poga. 113 ypaBuenua (4) MOx%KHO MOMYUHTh, IPHHAB Op = Hox =%, CJeLyIO- 
Iee BbIPaxKeHHe JJIA BeEMMUHHbI CTAalMOHApHOTO MOTeHIUMaa Ger: 


oe +O% | RT 1 Box [0x] : 
Cor = 5) 7 eae re . ( ) 
a a p [Rea] 


Ecau [Red] [Ox], Tr. e. Hapyulena CTeXHOMeTpHA Me2K]Ly OKUCJIMTeJIbHbIMU 
M BOCCTAHOBHTCIbHbIMH MIPOAYKTaMH paHONH3a BOAbI, TO CTal\MOHAPHbIH NO- 
TeHI[Ha SJeKTpONa OyeT uMeTb Apyroe 3Hauenue. I]pu stom Cileqyer OOpaTHTb— 
BHUMaHHe Ha TO, 4TO CABHI CTalMOHapHOro NOTeHWHMalla, CBASAHHbI C Hepa- 
BeHCTBOM KOHI[CHTPallH, MO*KET ObITh OOJIbIIe, YEM STO BbITeKaeT H3 yPpaBHeHHA 
(6), Tak KaK CKOPOCTH MpolleccoB, ONpeAeAOULNX BeJIMYHHY CTalMoHapHoro 
NOTeHI[Hasla, MOryT MPH HeKOTOPHIX MOTeHWMalaxX KOHTPOJHpoBaTEcA Luddy- 
3HeH BeUleCTB K 93JIEKTPOLy. 

PesybTaTbl, pHBeyeHuble Ha puc. 1, mOoMyYeHbI B YCIOBUAX, Kora OObeEM 
rasoBoli :ba3bl Obl! mpHMepHO B 5 pa3 Couple OObeMa PacrBopa. OOpasytouyHiica 
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MIpH pavOJHse BOLOPO pacnpeleMAICA Mex ra3soBohH dba30H WH pacTBOpOM 
HM B paCTBOpe HapylilalaCb CTEXHOMETPHA MCX LY OKHCJIMTEIbHbIMH H BOCCTa 
HOBUTCJIbBHBIMH TIPpOMyYKTaMH pajHOJIM3a, T. e. [Red]< [Ox]. CorsiacHo ypaB 
HeHuIO (6) 3TO JOMKHO MPHBOLUTb K CABHTY NOTeHUMaa B NOMOKUTCbHY 
CTopoHYy, 4TO H HaGsIoqaeTcA pH Nosax Goubmie 2 -10°° 3B/cM?. M3mepeHu 
3aBHCHMOCTH BeIHUHH TOKOB JenOuJIApv3alluu OT BpeMeHH OOJy¥eHuA NO 
TBEpKLaeT STO. 

Ha puc. 2 npwBeqeHa KpMBax 3aBHCHMOCTH TOKOB JlenOJIApHsaluu Mp! 
norentinwale 0,4 B OT BpeMeHH OGJYYNeHHA, XapakTepH3ywollad HaKkonJeHHi 
a ana i MpOkyKTOB pafuolnusa. Ha sto KPHBOL Hal 
wb 6ulloaeTCA BHaUale pe3skOe BO3pacTaHHe TOKa 
730 3aTemM Ooulee MeJWIeHHOe ero yBeJIMueHHe, JO! 

cTMxKeHHe HeKOTOPOorO TpexedbHoro 3HaueHH 

HM, HAKOHell, YMe€HbINeHHe ero CO BpeMeHeM 

Ul Touxa A oTBeyaeT BHIBOAY MCTOUHHKa. Croup 

CJIOMKHbIN XO KPHBOH CBA3aH C TeM, YTO IPH 

noteuuvase 0,4 B MOKeT HTH KaK OKHCJICHHE 

250) Boyopoya, TaK MW BOCCTaHOBJIeHHe NepeKHCY 

Bogopogza. Bularoflapsx CeJieKTHBHOCTH MJaTHHb 

K Ipolleccy HOHH3alHH BOAOpOsa B HauaJIbHblé 

0 to TePHOJbI UCT MPCHMYLLECTBEHHO Tpolecc OKHC- 

GS 1 i. 9 yac. NeHuA BOMOpORa. OHAKO MO Mepe HaKOMVJIeHUs 

Puc. 3. Sapycumocts noréaumana 5 PachBOpe epekucH BonOpona (BereucHue yaca 

TlaTHHOBOPO B/IeEKTpoya oT Bpeme- HePeCKHCbh BOOPO]a HakKallJIMBaeTCA JO 1 -10°3 N 

Hu oOyuenna (0,8 VcepHaa Kuc- pacTBopa) HM yxofa BoOposa B rasoByrio da3y 

WOTa, | NOBEPXHOCTh eKTPOa CKOPOCTb BOCCTaHOBJICHHA TepeKHCH BOROpoRa 
120 cm?, o6bem pacrBopa 9 cm, 2 @ 

ra3oBoli cpasbl Her) yYBeJIMUMBaeTCA, CYMMAPHBIM TOK, PaBHBIN / y, — 

Ty,o,, HAWHHAeT TakaTb WH MpH Wo3sax Oob- 

me 2- 109° »B/cm? mpHHHMaer OTpHilarebHOe 3HayeHHe. IIpoBoyqusocn 

HcCleMoBaHve 3aBHCHMOCTH MOTeHWMalla WaTHHOBOrO 3JIeKTpofa OT Bpe- 

MeHH OOJYYCHHA B YCJIOBHAX,  UCKJOUaIONIMX  HapyimieHve paBeH- 

crpa [Red]=[Ox]. JlIpocrpancrno mpu6opa, B  KOTOpOM Haxoy,Mcs 

HCIbITY€MbIM 3JICKTPO, MOJIHOCTHIO 


a 
3alOJIHAJOCb pacTBOpOM, T. e. ra30- oe 
Bax (pasa Hal PaCTBOPOM OTCYTCTBO- nf 


Balla. OTa yvacTb mpuOopa mpH no- 
MOULM TOHKHX KalWJJIApOB coeqH- 0 
HANaCb C UaCTAMH MpHOopa, B KOTO- yy 
PbIX HAXOJHJIMCb 3JIEKTPO cpaBHe- 


HHUA W BCNOMOFAaTeIbHbIN 3ZJIeKTPOR A 
TWA MOWAPH3aluu, OTMeJeHHbIe OT g 25 50 5 00 ‘nee 
OCHOBHOrO 3JIeKTpowa KpaHamu. Mc- ~H 


IIBITYeMbIN BJIEKTPOX TpeAcTaBJAJl -g 


coool ano ES Poni esDiye Puc. 4. 3aBucuMocTb BeIMUMHbI NOApHsyroule- 
Tyo B HeMIOTHHIM pysOH. Tlopepx- 79 poxa of BpeMeHH OOyueHNA MpH ToOTeHUHa- 
HOCTb ero cocTaBJAdia ~120 cm”, ne naatunogoro anekTpoya 0,4 B (0,8 N cep- 
OObeM pacTBOpa paBHsAJIcH 9 cm?, Hax KMCNOTa, NOBepxHocTh smeKTpoga 120 cm, 

Ha puc. 3 mpuBeqena xKpupas oObeM pacTBopa 9 cm%, ra3oBolt casbI HeT) 
H3M€HEHHA NOTeHIHadla WaTHHOBOrO 
SIEKTPOa B TAKOH CUCTeMe OT BPeMEHH ReHcTBUA H3yueHUA. Kak BUHO, NOTeH- 
Ha OBICTPO IPpHHHMaeT 3HaueHHe +20 M, CoxpaHsiomleecd B TeyeHHe BCero 
ombira ~20 vac. (cyMMapHad fosa coctaBasia 3-107! 9p/cm?), 

B oncaHHol Bpiliie CHCTeMe COOTHOLIEHHE Mex Jy NOBEPXHOCTHIO SJIEKTpOa 
M OObEMOM PaCTBOPa TaKOBO, YTO MPH MponycKaHuN MOMORKUTeMbHOrO TOKa, 
T. €. IPH HOHMSAMM BOOPOAa, ObICTpO HapyluaeTcA paBeHCTBO KOHMWeHTpalluit 
OKHCJIMTEIBHBIX H BOCCTAHOBHTEbHBIX IPOAYKTOB PaqvomHsa, Tak Kak mpak- 
THYCCKM HET «pesepByapa», M3 KOTOPOrO MOXKET BOCHOMHATHCA PacxoR BOLO- 
powa y sleKTpowa. OTO HapylWieHve paBeHCTBa KOHeHTpatu HaGmogaerca, 
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Kak BHJHO Ha KpHBOM puc. 4, yxKe NPH CHATHH CaMOH KPHBOM TOK— Bpema 
mpu motentuate 0,4 B. [I]poucxogxamee mpu 3TOM HaKOMJIeHHe OKMCJIMTEJIbHbIX 
MpOAYKTOB pawuonusa B OOJbUIeH KOHIe€HTPalMH MpMBoANT kK ObICcTpomy mMa- 
AeCHHIO TOKa NpH OOyYeHHH MH K OTPHIaTeIbHOMY TOKYy NocJe mpeKpalllenua 
OOJYYeHHA, HECMOTPA Ha CeJIEKTHBHOCTbh MaTHHbI K Mpolleccy MonHsalnu 
BoJopora. 

Ec B OOJlyuaeMoM pacTBope 6yeT HaXOAUTbCA BTOPO SeKTPOR, Ha KO- 
TOPOM MO*KeT HATH CeJIEKTHBHO MpOlecc BOCCTaHOBJICHHA OKHCJINTCJIbHbIX 
MPOLYKTOB paNOH3a, HaNpuMep s300TOH 9JeKTpoy (3,4), TO paBeHCTBO 
[Ox]=[Red] 6yzer coxpaHaTbca M pH nponycKaHuu ToKa onpeyedeHHoli 
BeJIMYHHbI B TeYeHve BCero BpeMeHH OGsyueHHA. TloTeHWHaJbI 3IeKTPOOB mpHu 
3TOM OYYT ONPeeATLCA TOKO CeJIEKTHBHOCTbIO MOCeHHX MO OTHOMeHHIO 
K MIpOAyKTaM pavosuH3a BOB. 

CuleqoBaTeIbHO, MpOWecc HOHH3AaLLMH Ha MaTHHOBOM 9deKTpome BOsOpora, 
OOpa3syiOllerocsa MPH palHOu3e BOLbI, MOXKET ObITh NPOBEAeH MPH CTallMoHapHOM 
NOTEHIMH ale, TOKO CCH OJHOBPeCMeHHO C PaBHOH CKOpOCTbIO OyAeT HATH Mpo- 
IecC BOCCTAHOBJICHHA OKHCJIHTEJIbHBIX MPOLYKTOB paqvomu3a Ha TOM xe QJ1eK- 
Tpoge (CYMMapHBIM TOK paBeH HYJIIO) WIM Ha JPyroM JIeKTpOse, CeJIeKTHBHOM 
M10 OTHOLICHHIO K OKHCJIMTeJIbHBIM MPOAYKTaM, MPH 9TOM BO BHelMHeH Wenu 
OyAeT HATH COOTBETCTBYIONLHH TOK. 


@u3vKo-xHMMueCKUH MHCTHTY1 Tlocrynuao 
uM. JJ. 1. Kapnosa 25 II 1960 
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PH3BHTECKAA XHMHA 


A. B. KHCEJIEB u J. M. NOWKYC 


CTATUCTHKO-TEPMOAMHAMMYECKHHM PACYUET AJCOPBLILMOHHOLO 
PABHOBECHS APFOHA HA PFPA®HTE 
(ITpedcmaenexno axademuxom M. M. T[y6ununoim 23 I 1960) 


BaxuHol saqaueli TeopHH acopOuuH ABJIAeTCA pacuer afCOpOlwMOHHOrO 
PaBHOBeCHA Ha OCHOBaHHMH TOJbKO (PU3HYeCKHX CBOHCTB acopOeHTa HU ajcop- 
6ata (', *). [lepBpim u TlaBHbIM 9TANOM B PeWeCHHM STOM 3aayu ABJIAeTCA TeO- 
perHyeckHH pacueT MOTeCHUMAIbHBIX SHEPrHH aCOPOMPOBaHHbIX MOJIeKyJI. 
Ycnexu, MOCTHrHYTHIC IPH pacueTax JHEP aCOPOWHH MPOCTHIX HM CJIOXKHbIX 
HeMOJIAPHBIX MOJIeKyJI Ha Tpadure M Ha HOHHBIX KpucTamiax (7 °), Memarwr 
BO3MOXKHbIM PeleHHe B STHX CJYYaAX 3aauH B WeJIOM, T. €. MO3BOJAIOT pac- 
CUHTaTb H3MeHeHHe XMMMYeCKOrO NOTeHIMasla agcop6ata Av. 

Pacuerbl «KHHeTHYeCKOrOy (bakTOpa A B KOHCTaHTe ypaBHeHux BOT C = 
= Aexp ((£,;—L)/RT) (£\— Tenaota aqcop6unH B MepBoM cuJloe, L — Tensota 
KOHJe€HCalHH) CTaTHCTHYeCKHMH MeTOLaMH MpoOH3BOAMINCb XuIIOM U J[pe- 
HaHoM (‘, §). OqHaKo 3TH pacueTbI OTHOCATCA K «aOcTpaKTHOMy» acop6eHTy HU 
OCHOBaHbI Ha (PYHKIMAX NOTCHIMAIbHBIX SHEP acCopOHpoOBaHHbIX MOJekKyJ, 
MOJIyYeHHBIX MYTEM HHTEPPHPOBaHHA B3aHMOJeHCTBHH ATOMOB aCOPOHPOBaHHbIX 
MOJIeKYJI C ATOMAMM peleTKH alcop6eHTa, a He HX CyMMHpoBaHHeM. Hamu 
(°) Obl mpousBexeH pacuer KOHCTaHT C no ypaBHenuto C = exp(AS”/R)X 
exp (—AU°%/RT) (rae AS° un AU® — cranfapTupe u3MeHeHUA WuddepeHun- 
aJIbHBIX SHTPONMH HW NOJHOM SHeEPprHn acopOuHH) AIA GeH30/1a Ha rpacuTe u 
Ha MgO. Ognako, BbIYHCIMB NOAPOOHO SHEprHio aCOpOMHH, Mb BOCMOJb30Ba- 
JIMCb B (°) 3HaveHHvem AS°, CBxA3aHHBIM C YMPONIeEHHOM MOfebIO COCTOAHHA 
MOJI€KYJIbI OCH3OA Ha MOBePpXHOCTH ajcop6eHTa (+°). 

B HacTosmen paOore Hamu NpoHsBeqeH MpHOmMMxKeHHEIM pacuer Ap aprona 
pW akcopOuuu Ha Oa3HCHOl rpaHu rpapuTa Mp MaJHIxX 3anOJHeHHAX MOBepXx- 
HocTH §, Pacuerbl MOTeHUMaIbHOH 9HeEprHH aToMa aprona Ha 6asucHOl rpann 
rpaputa MpovsBo_uucb B pxAye pador (7, %, 1, 1%), 

IIpu WOcTaTOuHO MaJibix 8 (PYHKILMIO COCTOAHMH WIA acopOu poBaHHbix 
MovIeky JI Zqg Kak JIA JOKAM30BaHHOH, Tak M id HesOKaNH30BaHHOH ancopo- 
IMM MOX%KHO 3allucaTb B Buze (1%) 


4 Na 
Za= 5 la ? (1) 


rae Nqg—uuclo afcopOupoBaHHbIxX MOJeKyJ, fa—(pyHKUNA CocTOAHH AA 
OHO alcopOvpoBaHHOlt MoJIeKyJIbl Ha BCeli MOBepxHocTbIO alcopGeHTa. 
B sTom cyyae [Wid Mepexoga afcop6aTa “3 craHapTHoro cocTOsHUA B rase 
(JaBslenue p° = 760 MM pr. cr.) Ha MOBepxHocTb npn s3anomHennu 0 


E HES 

= We a ee 
a ee ( semar | Teel: 2) 

rae k u h—xoucraxts! Bompumana u IIlnanka; m— macca MOJIeKY JIbI alkcop- 

6aTa; Wm — MOuab, SaHHMaeMast e10 B IIOTHOM MOHOcaOe, j, — byHKUNA 

COCTOAHHH JIsl BHYTPCHHUX CTeMeHei CBOOOAbI MONeKywJbI alcop6aTa B raze, 

npuuem § = Nawm/s u f= f,/s, ecm s—Benvunna MOBepXHOCTH. 

IIpu pacuete fg, Kak B (,*), Mbl 4cnOmb30BanH MpHOmMxKeHHe G4) 


=a (3) 
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Te fxnace — MOJHOCTbIO KaccnuecKkaad (yHKUMA COCTOSHHA, 


1 
iusec = —\ aie Nee OD y axe PROS 1.6 O0n (4) 


hh” 
(n—uHCO cTeneHeH cBoOodbl MoueKyabl, H —cbyxakuna Tamuabtona Wa 
MOJIeKYJIbI aycopOaTa), a 


* 


VSS [aetion: Ocuud. Aeaut/ | replied: OCI. Kace) (5) 


rye homens ocunaa. kpanr UM cathe oclus. kaace — PYHKUHU cocTosAHHi TapMo- 
HHYECKHX OCIMJWIATOPOB COOTBeETCTBeEHHO B KBAaHTOBOMeXaHHyeCcKOH UM KwJaccH- 
yeckOH (OpMax, BbIUMCJICHHbIe 43 (POPMb! NOBEPXHOCTH MOTCHILMaJbHOH 9HEPrun 
acopOMpoOBaHHOH MOVJeKYJIbI BOM3H MHHMMyMa. 

@Myukuna Tamustona Jia afcopOupoBaHHoro aTomMa aproHa 


= D(x, ys 2), (6) 


Te Px; Py, Pz — KOMMOHEHTLI MOMECHTA KOJIMNeCTBA JBHXKCHHA; Mm — Macca 
atoma; W(x, y, Z)—OTeHWMalbHad ero 9HeEprHA Hal Oa3HCcHOH TpaHbIo 
rpaduta (xy). Cormacuo (?, °) 


@ (x,y, 2) = —Cy Dry —Ce Di Gt + Be Hs, 7) 
j j : 


rye C,, Cy — KOHCTaHTbI JMCNepCHOHHOTO B3aHMOJeHCTBUA; f;; — paccTOAHHe 

weHtpa {-ro aTOMa aproHa OT IeHTpa j-ro aroma yrviepowa rpaduta; B — Kou- 
(ee) ©O 
\ “ql 

CTaHTa OTTaJIKMBaHHa. GHayeHua KOHcTaHT Cy, Cy HM CyMM Dat Dees, 
F 


J 
foe) 


Se 4""> npupenenb B (°). SHavewus creneHHbIX CyMM [pH 3a2aHHOM pac- 
i 
CTOAHHM Z aTOMa aproHa OT Hapy2KHOi MOCKOCTH xy WeATpOB aTOMoOB yTule- 


pofa rpaduTa MW HaKJIOHbI NOwyMorapHdMuyeckux TpadvKOB 3aBHCHMOCTH 
9KCHOHEHILHAaJIbHBIX CYMM OT Z CaO 3aBHCAT OT TOJIOXKeHHA PaccMaTpHBae- 
MOM TOUKM Hal, rpanbio, T. e€. OT KOOpfuHaT x H y. UTOoObI HE OCOKHATS 
co CO 
> = » ee aylaHH A Ha- 
pacueToB, Maa cyMM 2) 17;°, 2) 777° IPM SaqaHHbIx SHayeHHAX Z UM AN 
J 


i 
(oo) 


Ksl0Ha 3aBHcuMocTH lg ye Ti j/0.28 


OT Z Mbl B3ANH 3HaveHHA, cpeqHve WIA 
i 
Tpex mosjoxenui c, 6 u h: Hal aTOMOM yrviepofa, Hay cepeqMHon sMHHH, 
coeMAAIOMeH Ba OM 2KAaIUNxX aTOMa, HM Hal WeEHTPOM IWecTHYrObHHKAa U3 
9TMX ATOMOB. SHAYeHHA YCPeAHCHHbIX CTeNMe€HHbIX HW 9KCIOHCHIUMAJbHbIX CYMM, 
Kak HM HeycpeQHeHHbIx (°), C NOCTATOUHOH TOUHOCTbIO MO2KHO BbIPa3HTb COOT- 
BeETCTBeEHHO CTeCMeCHHbIMH (PyYHKUMAMH py2Z—% MW Poz—% M SKCIOHCHUMA/IbHOH 
dbynkunei ke’, mpuuem g, = 3,82, p, = 5,18-10'%44, g, = 5,94, 
9,00 102828 we 1 2107303: 10>". 
STH NpvOMWKeHHA MOSBOAIOT 3anvcaTb (7) B Bue 


D (x, Y, &) = thor (% Y) AM $ top (Xr Y) OB 


Sh) 2, Os; Sis 
~- Loe (a; y) exp (— ea Dat) 3 (8) 


Te 
Uor (%, Y) = —Cypyz>%, oa (X, Y) = — Copoey™ 


z 


Uo (x, y) = Bke~*! = — ~ [ogi + Uorg2], %=—. (9) 


Zo 


* B (3) B mepEom crom6ue Taba. 7 10 owHOKe MepeMeHeHbI MecTamH OyKBbI bu A. 
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PaBHOBeCcHoe paccTOAHMe WeHTpa aTOMa aproHa OT nepBou I[JOCKOCTH 
UeHTPOB aTOMOB yrulepoja peleTku 


to V (le) ee (10) 


re xX, Y—KOOpAMHaTbl WeHTpa aTOMa apYroHa; Xc;, Yc — OulMKahwlero eMy 
aToMa yriepola; re— PpaBHOBeCcHOe paccCTOAHHe Mex ly WeHTpaMu arena apro- 
Ha uw OsmxKalilmiero eMy aToMa yrviepoyja, KOTOpoe MbI TIpHHAJIM (*) paBHbIM 
CyMMe BaHJlepBaaIbCOBbIX pasycoB aToma aprouxa (1,91 A) “ aroma yruJiepo- 
ja B rpatpute (1,70 A). 

Iloqcranoska (8) u (6) B (4) HW MHTerpHpoBaHHe MO KOMINOHCHTaM MMMYJIb- 
ca jaer (7) 


benace=— (“E-)” —- \\\ exp (— One erf (— r) Zdxdy dt.) (im 


rye 3a2/V 3/2 —naomlayb WecrvyroJibHuKa, OOpa30BaHHoro aTOMaMH yrvie- 
pofa Oa3ucHoli rpadu (a=1,418A—koucranTta pelleTku rpatpura); 


Ta6Omuna 1 

Ilonouw enue TlonoxkeHue 
Bi i (Ce ED) Zo I(x» y) 

2% y x aM 
0 0 Spo mmOs 202 a/8 ay 3 /8 3,45 | 0,0300 
0 aV 3/8 3,42 | 0,0462 a4 ay 3 /4 3,54 | 0,0084 
0 ay 3/4 3,49 | 0,0175 3a/8 a-3V 3 /8 3,59 | 0,0043 
0 a-3V3/8 8,53 | 0,0095 a/2 ay 3 /2 3,61 | 0,0036 
0 aV 3/2 3,54 | 0,0084 a4 ay 3/2 3,59 | 0,0043 


erf(— @/RT)'’2 — nuterpan BepostHoctu. MuterpupopaHue no x u y B (11) 
BeJeTCA B Mpefetax OMHOrO WecTHyro/IbHHKa. SHayeHue uHTerpana B (11) 
BbIUHCAOCb rpadHyecku. B taOn. | IpHBefeHb! pesysbtat J (x, y) Takoro 
HHTeCrpHpOBaHHA TO &% AIA pasHbIX MOOKeHMH Ha 3STHM LIeCTHYTOJbHHKOM 
upH T = 77,8°K (Hayao KOOpquHaT CoBMaaeT C WeHTPOM WeCTHyrobHHKa, 
OCb X NPOXOAUT Yepes WeHTp aTomMa yrsepoja). MurerpupoBanue mpou3Bo- 
AUNOCh AIX TeX 3HAYeCHHH %, WIA KOTOPbIX MOTeHUMaMbHad SHEPrHA ascop- 
OupoBaHHoro aToma M(x, y,%)<0 (‘). Suauenue exp(— (x, y, a)/kT) aaa 
aproHa Ha rpaduTe IpH OTKJOHeHHH % OT eAMHUUbI Obicrpo yObiBaer. Tak 
KaK B lipeqeiaxX %, B KOTOPbIX MPOH3BONH/IOCb HMHTerpupoBaHue, 3HayeHHe 
cpaxtopa erf(— M/kT)'? npakruyecku paBHO e2MHULe, MbI HM mpeHeOperan. 
ViHrerpupopanve 10 Xx M Y B Mpefenax OfHOrO WecTHyrojbHuKa Jao 3Ha- 
weHue dd = 0,03407 (Ta 1485). 

KBaHToBomMexanuyueckhi (baktop v" (5) B cjyyae aToMa aproHa Hag Ho- 
BepXHOCTbIO rpaura 


ao hy , hy, al 
y = (a) [1 ex (22) x 
hy hy Vie hye eat 
«atl! en (—at) | alten (— ae) (12) 


Pe vx, Yy W ¥z—4ACTOTbI KONeOaHui acopOupoBaHHoro aToMa aproHa BAOJIb 
COOTBETCTBYIOIMX OCeH BOMM3H MOTeCHUMaJbHOrO MHHAMyMa (Haq WeHTpoM 
IeCTHYTOJIbHAKa HW AIA Z = Zo). Boluncaaa uacroTsl KoneOannit 


1 es 1 Ky { Re 
ed Ace): mi (13) 
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concTaHTbl Ky, Ky w Kz Mbl OWeHHJIM aHauMTH4ecKH 10 


L oD a2 
= Ge she y=0,2—=2,” Ky = Ga en 2=2) iC \ Oz? lees y=0, ge) 


(8), (9) H M3 Mo_xo_amero npv6muxKenna K (10). IIpu stom vy=v, = 
ep lO — ll 10 cexyt a vz = 1,5-10! cex 4, * orxyna v" = 2. 

BesH4unHa nm 3aBHCHT OT yNaKOBKH aTOMOB aproHa Hajl NOBepXHOCTHIO. 
Mbl HCNOJIbSOBaJIM TpuBeseHHble B (1%) 3HAYeHHA WA Wm MIA TeKCaroHaiib- 
WOH HM KBaylpaTHOH ynaKoBoK, paBuble 12,8 u 14,7 A?, @MyHKIMA cocTOA- 
HMM j; MIX BHYTPeHHHX cTeleHeH CBOOOZbI aTOMa aproHa B ra3OBOli MH B 
HacopOKpoBanHol (ba3aX Mbl TIpHHAIM OMHAKOBbIMH. 

TloncraBaad COOTBeETCTBYIOUIMe BbIpPaxKeHHA WH 3Ha¥eHHA B (2), MbI Mowy- 
FUWIM CJeWyrolve BbIpaxkeHHA Aa 3apucumocTH Ap ort 8 npu nepexose aproua 
43 ra3a pH p® = 760 mM pt. cT. Ha NOBepXHOCTbh Oa3HCHOH rpaHH rpacbuta 
gpu T = 77,8°K: 


Au = — 1,2, + 0,355 lg@ kkan/Momb = (@m = 12,8 A’); (15) 
Au = — 1,3, + 0,3551g8 kKkan/Mom (om = 14,7 A®). (16) 


\ 


Qo 


| Takum o6pa3om, Aw ax aproHa cia60 3aBHCHT OT 3HaYeHHA Om. 
) Ha puc. la comocTaBJleHbl HauaJbHble oOvIa- 
CTH OMNbITHOM HM BbINHCJIEHHOM KpHBbIX 3aBHCH- 


| kkan/mMonb 
mMocth — Ap or 8. OnbirHad kKpuBaa J BbIUHC- 


i 


| nena 13 H30TepMbl aJCOpOlHH, M3MepeHHOH B 4 2 

(7°), mo TepMoquHamMuyecKoH cdbopmyse — Au = | 

= RT 1n760/p(6). Boruucnennaa Kpupat 2 . l 

JI@?KUT ONHM3KO K 9KCHepHMeHTa/ibHoK**. Takum ¥F 

| 00pa30M, OCHOBbIBaACbh Ha TeOpeTHYeCKHX pac- / 05. 
|deTaxX 9HeprMH ajcopOunH, cTaTHcTHyecKHM pees 
/MeTOJOM MOXHO B YOBJIETBOPHTeJIbHOM IIpH- ar 


(O0MKeHMM BbIUMCIMTb M3MeHeHHe XUMHUeCKOrO 
‘MOTeHUMasla aproHa Upu mepexone us Ta30B0liy Pasbl B afCcopOuHOHHOe 
COCTOAHHe JIA HeOOMbIUIMX 3allOJIHeHHY MOBepxXHOcTH rpapura. 


MucrutyT cdbusuueckow XMM Tlocrynusto 
Axayemuu Hayk CCCP 21 I 1960 


VucrutyT XHMMM M XUMHueCKOM TeXHOJIOrHH 
Akajlemuu Hayk JIlurCCP 


UHMTHPOBAHHAS JIMTEPATYPA 
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pe eee Kernc en] © Bae len ile Wk OstingK: Vics yO, 325 86245 (1958)re 0 a lew leiel elem 
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* B (15) prruncmeno mpuOumKeHHoe 3Hayenue v, = 1,19-101% cex}, 

** TIpn 6omee BbICOKHX 9 B SKCMEPHMeHTAJIbHOH KPUBOH MpPOABMIAeTCA BUJIMAHHe B3aiMO- 
HelicrBuad MexKyy aycopOupoBaHHbIMM MOJIeKyaMH, 4TO B BbIMMCJIeHHOH KPMBOH Hamu ele 
He yuTeHo (SHepruA 2TOTO B3aMMOJelicTBHA BEIYMCANACh B (}2)). 
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Jloxaagm Axkagemun nayrx CCCP 
1960. Tom 132, N 4 


PHU3HYECKAA XHMH} 


Jl. B. KOKOYJIMHA, Tl. WH. QOJIMH u akayemuk A. H. ®@PYMKHH 


JEMCTBHE W3JIYYEHHA HA MOTEHWMAJ NJIATHHOBOTO 
3JIEKTPOA B PACTBOPE CEPHOM KUCJIOTbI 


Tlosapsenue mpoxyKTOB payHomM3a BOAbI NPM BOseHcTBHH Ha PpaCTBO. 
HOHU3MDYIOULerO H3JYYeHHA JOJOKHO MPHBOAWTb K H3MCHEHHIO OKHCJIMTEbHC 
BOCCTAHOBUTEJIbHbIX CBOHCTB Cpefbl H CKa3bIBaTbCA Ha 3JIEKTPOXHMMHYECKOM | 
KOPPO3HOHHOM MIOBEACHHH MeTaJIJIOB, HaXOJALWIHXCA B OOJyYaeMOM pacTBOp 
B Tex cayyaix, Kora pacTBOp He COJepxXHT BeMIECTB, BCTYMAaIOUuLHX B OK 
CJIMTeJIbHbIC WIM BOCCTAHOBHTeJIbHbIe PeakWHH C MPOAyYKTaMU pauONH3a BODHI) 
MpOLYKTbI pauOIH3a MOTyT HeMOCpeACTBEHHO B3aHMOJCHCTBOBATb C 3JIeKTPC 
JOM, BbI3bIBad ‘yCTaHOBJIeHHe ompezeeHHoro nmoTeHiMata. B. YW. Beceso 
ckumM u LI. HW. Sanxuny snepsple OblJio HalieHO, UTO pH OOJIyYeHHM HacbIUeH 
HbIX a30TOM pacTBopoB H,SO, Ha Pt ycTraHaBJIMBaeTCA NOTeHWMa, OIM3KH. 
K OOpaTHMomy BoyopogHomy, a Ha Au — norenyual ~0,95 B. Takum o6pa3o0m 
B cucteme Pt/pacrsop H,SO,, HacbiljeHHEIM a30ToM/Au Oblla nowyyeHa pag, 
HOCTh NOTeHWHaoB ~0,9 B. Oru sPeKTh! OOBACHEHBI ABTOPaMM CeJICEKTUBHBI 
B3avMoselcTBuem Pt c BOCCTAHOBHTCJIbHBIMM (rlaBHbIM O6pa3om H-aTomamy) 
a 30JIOTOO S/IEKTPOa C OKUCJITEIbHBIMM (PlaBHbIM OOpasom OH-payuKawamn 
KOMNOHCHTaMH paquou3a Bogs ('). Ilo RaHHpim Kuiapka (*) raiaqkult Pt-snex 
TPO, Topa3so 4yBCTBUTeIbHee K JeHCTBUIO U3JIyYYCHHA, YM MJIaTHHUPOBaHHbiit 
XOTH B UPHHUMMe HX MOBeEJeCHHeE CXOHO. 

PaspuBad ugero AmmeHa 0 HaCTYIMJICHHH PaBHOBeCHOFO COOTHOMICHHA KOH 
IeHTpalMH OKHCJICHHOH H BOCCTAHOBJICHHOH (POpM BeUleCTBa HP JVIMTebHON 
oOmyueHHH pactBopa, Jlet#HTOoH uv KommMHCOH NpeqMONOKUIM, YTO COCTOAHHM 
PaBeHCTBa CKOPOCTeH OKHCJICHHA M BOCCT@HOBJICHHA XapaKTePpH3yeTCH SKBH 
BaJICHTHBIM OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHBIM MOTCHILNAJIOM OGJYYCHHOH BOLE 
(°). Peuqepcou u ap. (4) Halu, uTO B NPHCyTCTBHH OKHCJMTeIbHO-BOCCTAaHO 
BUTeJIbHOrO HHAMKaTopa (rlaBHbIM OOpasom KJ) yctowuuppli norenyua Pt-s1eKk 
Tpoa B OOJIYYeHHOM pacTBOope MpHHUMaer 3HayeHHe 0,85 B NO OTHOMICHHIO 1 
BOJOPOAHOMY dJICKTPOAy B TOM %Ke pacTBope. OTO 3HayeHHe HE 3aBHCHT OT IPH 
POf[bI OKHCJIMTEbHO-BOCCTAHOBUMTEIbHOFO HHANKATOPa, MOUMLHOCTH TO3bI HU Be 
4HHbI PH wu mpHHuMaeTca aBTOPaMH PaBHBIM OKUCJIMTEJIbHO-BOCCTAHOBHTEJI bHOM 
NOTeHYWHaly OOJYYeHHOH BOJbI. 

B wate padore Oba nocTaBJleHa 3aaua BLIACHUTb YCNOBUA, IPH KOTOPEL 
Ha Pt pealM3yeTcA BOJOPOAHbIM NOTeHIMal HM NOTeHIMal, O1u3Kul K 0,85 B 
H OWCHHTb POJb PaUKaJIbHbIX HM MOJICKYJAPHBIX MPOLYKTOB B yCTAaHOBJICHH) 
NOTeHWHala pH oOmyueHuu. Vsyyanocb nopegeHue raiayKoro Pt-snextpor. 
B pacrBope H,SO, B WIMpOKOM HHTepBasle 103 U3/lyYeHHA H MOLLHOCTeH 03HI 
OOy4eHHe MpOBOAMIOCh PeHTTeHOBCKUMH JIyuamu (Hanps2KeHHe 80 KB, MaKcH 
MaJIbHast CHJia ToKa 200 Ma) B CTeKJIAHHBIX sAueHKaxX AByYX BUOB (puc. 1, 
uw IJ), B KOTOPBIX MOrwa ObITh JOCTHTHYTa M@KCHMaJIbHaA MOULHOCTh 03% 
COOTBETCTBEHHO ~3 -10*? u ~7 -10'% 9B/cm® -cex. B suelixe J 6naroxapa 60nE 
IOMY MCHHCKY 2KMKOCTH HM MaJIO TOME Coa pacrBopa (2—3 mM) Bogopor 
oOpasytoulHlica MpH paqMouMse, MOF B TeYeHHE ONbITAa YAaIATLCA U3 pacTBopa 
B sueiKe // MCHHCK XHAKOCTH OYeHb Mall, U NOSTOMY BbIXOX BOJOpoa B Ia 
30Bylo (basy 3aTpyqHeH. B oOenx suelikax Oblia npeyCMOTpeHa BO3MOXKHOCT 
CMCHAT PacTBOP BO BpeMA OMblTa NepeqaBJMBaHveM ero 43 pesepBHOrO cocyz 
5, rhe OW NpeABapUTebHO HacbIlaICA COOTBETCTBYIONLUM Ta3om. B H€KOTOPbI. 
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mbITaxX AYeHKA MpelcraBANa coOol BepTuKaJIbHYIO TOHKOCTeHHYIO TDYOKY 
WaMeTpOM 7 MM, Yepes KOTOpyio MpoTeKasl pacTBop; OGMy4eHHIO TOPH30HTadb- 
ibIM NYYKOM NOABepralacb YaCTh AYCHKH BbICOTOH 3 MM, Pre HAaXOMMICA JV/IeK- 
pox. Pacrsopst 0,8 N H,SO, rorosuanch 43 yBaxKybl neperHaHHoit H.SQ,. 
POMOPON M a3sOT AIA HACHIINEHHA PacTBOPOB OUMIaIHCh OT CMEAOB KUCIOPOTa 
sarpxasHeHHH. M3mepenua moren- 


Lt 


| aTOJHOrO BOJIBTMeTpa, IJeKTPOZOM i. 
WcpaBHeHuA CAYKUI TH6O Bo,Opor- 

BIH, M60 PrYTHO-cy I b*paTHbIt 91eKT- 

POL. [Ipoxanenuprit Pt-snexrpog kd 

jTpaBuvics B ropayvett WapCKOW BOIKe, 

/OPOMbIBaJIcA B TopsAuei BBarK Lb! DH- if " 
}CTHJIAMPOBaHHOM Boye; Nepey omnbi- 

TOM SJeKTPOX TNopxBepradcaA rore- A ra) W anexmpoby 
|peMeHHOlt KaTOAHOM um aHoqHOH no- eee 


| (ett ah 
io au B TOM Ke WJM OTIeb- I na 


HOM IIpHOope. 

Ha puc. 2 mpencraBsiena 3aBucu- Puce. |. CxemaTuyecKoe Ms00paxKeHue AueHKH 
ee ee ee aa ee 
pIPEMCHH FCMCTBHA H3AYYCHAA MPH psy Soeyn ote naeneapeneenonh HaCbILCHH A 
| PASJIMYHBIX MOULHOCTAX fO3bI. Kak pacrpopa HeoOxogumbim ra3om. Ha cxeme He 
BUJHO H3 PuCyHKa, NOTeEHWHAal Pt B U306paxeH BBOX B U3MepHTebHyIo AYeliKy Ws 


pacrBope, HacbiljeHHOM a30ToM, mpH — BXAa # BbIXOJa Pasa HW BBO MA CMBa pacTBo~ 
pa W383 AueHKH, KOTOPbIN mpelcTaBasaer coool 


| BOSTCHCTBHUM U3JIYYeCHHA CABUTaeTcA TOHKYIO TpyOKy, JOxofauryio NO AHa, C KpaHoM 
/CHauaJia B OTPHILaTeJIbHyYIO CTOPOHYy 


Kcocydy 6) 


(yyacrok 6). OqHako BOROpOmHDI NoTeHwHal Ha Pt He ABJAeTCH YCTOMYMBBIM, 
| O(n 83), A 5 TaK KaK IIpH MpoouKeHHH OO6- 
JYYeHHA NOTeHIMal CHOBa 


t 
ord 


( CIBHraeTcA B MOJORKHTCJIbHYIO- 
cTtopouy (yuacToK b) fo 3Ha- 
U6 5 

yeHHi ~ 0,85 B. 
Ilorenuval npH o6yueHH 
H JOCTHraeT BOJOPOAHEIX 3Haye- 
“q HH pH nordomenuu 3—5d-10'* 
G2 3B/CM? He3aBHCHMO OT MOII- 


HOcTH fo3bI*. EcJiM MpHHATb. 
BBIXO], MOJICKYJIAPHOTO BOJOPO- 
a 5 i na B 0,8N H,SO, pasnsm 1,0: 


Puc. 2. 3anucumocrs norexumasa naatunonoro sext- MOveKy/100 9B (°), KOHIeHT- 
poJja OT BpeMeHH JelCTBUA M31 yYeHHA pH pasnMuHbIxX PalWA MOJICKYJIAPHOTO BOJOPO- 
MomHOCTAX o3bI (B 9B/cM®-cex). /— 2-10", 2— yappacrBope npu jose 4 -10!* 
Be Ge, Receipes MONS Vp/eu Scbenanicn “BeaRTRY 
Ho. M3mepenusa B auelike | IRENE 10° / 100 -6- 10? an 

= 6,6-10°° Mowb/m. Konwent- 

pallua Bogopoga B pacrBope H,SO, npu HacbilmleHHu pacTBopa BOXOpOyOM pH 
aTMOC(PepHOM JaBJICHHH WM KOMHATHOM TeMMepatype paBHa ~ 6-10 4 Mowb/J. 
Tak Kak B Hallux OMbiTax NoTeHwMas Pt npu o6syyeHHu He JOXOM/ TO paBHo- 
BecHOro BOAOpomHOrO Ha 10—40 Mp, a TeMnepaTypa pacTBopa BO BpeMA OOY- 
YeHHA NOJHMMaJacb No 40°, MbI CuHTaeM, 4TO HaGJHOJaeMoe 3HaveHHe MOTeH- 
IlMasla COOTBETCTBY€T KOHIEHTP all MOJeKYJAPHOTO BOAOpONa, OOpasyrwouleroca 
TIpH paguomuse. Dror BbIBO, MOATBeEpxAaercA CJIeLYIOULUMU HaOJIOJeCHH AME. 
1. Ecau mpepparb o6yueHue, Korga euje He JOCTHTHyTO HaHOowlee OTPH- 
WaTeIbHOe 3HaYeHHe MOTeHWMala, MOTCHWMa MposoJKaeT CABHraTbcA B OT- 


* TIpuMepHo Taka 2Ke Jo3a TpeOyerca mo AaHHbIM I. HW. 3ankunz u B. YH. BecesoscKoro. 
¢ y-usnyueHvem Co, B onbiTax KOTOpbIX MOUIHOCTh Aosbl cocraBaia 2-10 9B/cm3-cek. 
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PHUATeJIbHYIO CTOPOHY; AHAaJIOPHYHbIe ABJICHHA HaOJIOMaIMCb paHee B Halile 
Jia60paTOpHu B pacTBOpaX HHTpaTOB (5). B aueike J 3aTeM NpOHCXOAMT CMEeUL 
Hue MoTeHunaia fo 0,85 8, a B aveHKe // NoTeHUMal AIMTebHOe BDe™ 
octaercd BOJH3H BOJOPpOmHOrO 3HayeHUA. OTO yKa3biBaeT Ha TO, 4TO MOTEL 
Hal yCTaHaBJIMBaeTCA B COOTBETCTBHH C KOHICHTpalweu oOpa3yloulerocA Mé 
JIEKYIAPHOPO BOLOPOAa H YTO CTAILMOHAPHOe COCTOAHME Ha WIeKTPONe yCTaHa 
JIMBaeTCA He MPHOBEHHO. 


O(n G3) 
A ee 
$(H83) ' 
GB 
06 
6 
U4 
E / 
y 
Se VA 
G2 
0 
f 5 QI G7 f 15 49 29 22 ys 
1M 20 IO mun. [H,0,] 
Puc. 3, 3aBucuMocTb noTeHyvana Pt or Puc. 4. SaBucuMocTb moTeHuMama 
BPeMeHH MIpH OOyUeHHH MmpoTeKatousero Pt-siekrpofa B 0,8 NV pactsope H2SO4 
pacrBopa (cKopocTb TeueHia 0,2 cm?/cex, OT KOHWeHTpauHH Hi2O2: / — kK Ha- 
sMHeliHan cKopoctb 0,42 cm/cek). Pac- CbILeHHOMy BOOpoqoM pacTBopy 
TBOp HacblieH a30TOM. B TouKe A mpo- H2SO4 mpHOaBiaerca HacbInjeHHblit 
TeKaHHe pacTBopa lIpeKpalleHoO, B TOUKe asoToM pacTBop H202; 2 — HeOe 
5 — BkwoueHoO }CHOBa o6pa3yeTca BO BpeMaA OOTyYeHHA Ha- 


CbIN[eH HOO a30TOM_ pacTBopa H2SO4 


2. Jlo6apjienue B pacrBop HeSO,HH HClO, akTHBHOrO aklenTopa payuKaJor 
(4 -10°7% moub/a KBr), CHwxKatoujero KOHUeHTpaluuIo H-atromop B ~10? pa3 
He H8Me€HHeT 3aBHCMMOCTH MOTeHWMasla OT O3bl NO CpaBHeHHIO C PacTBOpON 
UHCTOH KUCJIOTHI. 

3. IIpu mporekaHuu pacTBopa uepe3 auelKy, T. €. B YCJIOBHAX, KOra Npt 
OOJIYYeHHH CTalMOHapHad KOHILCHTPalWA MOJICKYJIAPHbIX MPOLYKTOB pasHosuse 
SHAUHTEIbHO CHHKeHa, a CTAaIlMOHapHaA KOHUeCHTPaluA PawMKaJIOB H3MeHeHE 
MaJIO 110 CPaBHEHHIO C NOKOALLHMCA pacTBOPOM, OOJIyYeHHe He BbISbIBaeT CIBUT% 
NOTeHUHalla B OTPHLlaTebuylo cropouy. I]pu npekpalleHHu mpoTrekaHua NoTeH: 
I[MaJI pH OOJyYeHHH MeHAeTCA 10 TAKOMY %Ke 3akOHy, Kak B sAuelKe JJ (puc. 3) 

4. B auetixe // nogqpem noTeHuvaa K 3HayeHuAM 0,85 B MpOuCxOg_NT mpl 
Ooubluel WO3e, YeM B AueHKe J, B KOTOPOH HapyllaeTCA CTeXHOMeTpHYECKOe CO 
OTHOWeHHe KOHWeHTpaluh He u HeOe B pacTBope B cTOopoHy yBemuyeHHuA H2O2 

Bce 9TO yKa3bIBaeT HATO, YTO ATOMAPHbIi BOMOPOR HE Urpaer CyleCcTBeHHO! 
POJIH B YCTAHOBJEHHU BOJOPOAHOrO NOTeHMUMaa NOW OOyueHuem. K Takomy x«¢ 
BbIBOAY upHuiu C. JI. JlesuHa u T. B. Kanum B orHomenuu nopegenua Ni. 
SNeKTpoa Tok O6syueHvem (‘). 

Tlorenunan 0,85 B ABAaeTCH yCTOHYMBbIM CocTOsHHeM Pt-s1eKTpofa B OGY 
ueHHOM pactBope H2SQOu., mpnyuem 03a, Np KOTOpOH WocTuraerca STO 3Ha4eHHE 
MOTeHIHalla, HECKOJIbKO 3aBHCHT OT COCTOAHHA NOBEPXHOCTH 3JIeKTpORa UO: 
TOFO, HaCKOJIbKO ObICTPO NpOMCXOAUT OOMEH Taz00OpasHbIX MPOAYKTOB paquo 
JIM3a Me@xK]ly pacTBOpoM MH ras0BokK dasow. JlocrmxKeHNe noTeHIMasa 0,85 1 
B mpHOope / mpoucxoguT npx norsomenun 3 -10!* 9B/cm®, a B npu6ope JJ — np 
2—5 :10°° 9B/cm®, He3aBHCHMO OT MOIHOCTH JosHI*. Tlocme Toro Kak OH ocTHr 

* Takast xe lo3a, Kak B auelike JJ, TpeOyerca M B aueliKe O6bemom 6 cM3, nomHOCTHE 


3aTOJIHCHHOH PaCTBOPOM, HaCBIL,eHHbIM a30TOM, B KOTOPOi yXxOA BOZoposa U3 pacTBopa Gpid 
UCK OUCH. 
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(ir, OOulyueHHe B TeyeHHe Yaca H Ooee (MomHOCTS JoO3bI 1 -101? 9B/cm?-cek) 
}iusmeuser ero 3Hayenua. IIpexpaujenue OO yYeCHUA B 3TOM COCTOAHHMH TakxKe 
HTH He BJIMAeT Ha BeMMYMHY NoTeHwHasa. IIpH noBropHoM oG6wlyyeHHH Toro 
QJIEKTpOa B TOM Ke pacTBope noce TOrO Kak Obl MOCTHPHYT ycCTOHUHBbIii 
eHIHall, MPOHCXOAUT CMeLIeHHe MOTeHUHalla B OTPHMAaTebHYIO CTOpOHy 
}ero Ha 20—50 MB, a 3aTeM NOTeHI[HaJI CHOBA BO3BPalllaeTCA K YCTOHYMBOMY 3Ha- 
HMIO (puc. 2, KpHBad 2, Hayao OOyyeHHA — TOUKa A). EcaM 3aMeHUTb 
TBOP Ha CBEXUU, TO NOTEHUMA pH OOJYYeHHM CHOBAa CABHTaeTCH K PpaBHO- 
cCHOMY BOOpomHOMy (pHc. 2, KpHBadt 2, 3aMeHa pacTBOpa — TouKa 5B), 
3aTeM K 0,85 B. Takue ABJICHHA NOBTOPAIOTCA MHOFOKpaTHO Ha OJHOM H TOM 
» gJIeKTpOWe MpH 3aMeHe pacTBOpa. 

Cypur noreni{vada OT BOAOPOAHOrO -B MOJIOXKUTEIbHYIO CTOPOHY CBA3aH 
akorJieHHemM H2O2 B pacrBope BO BpeMaA OOsIyueHuA. Ha puc. 4 Aa CpaBHe- 
A CONMOCTABJICHbI KPHBbI€e 3aBHCHMOCTH MoTeHWMasa Pt B pacrBope H2SO,4 
KOHWeHTpanHH HeOe. Kpusaa / noka3biBaeT W3MeHeHHe moTeHHana Pt 
HW mpHOaBsieHuu K pacTBopy H2SQu,, HacbIlleHHOMy BOJOpoOoM, pactBopa H202, 
; CbINJeHHOTO a30ToM. I loTeHWNadl BHAYae MOUTH He H3MCHACTCA, a IPH KOHILEH- 
Halu H2O2z~2,4 -10~° movwb/J1 pe3skO CABHraeTCA B MOJIOKHTEIbHYIO CTOPOHY 
» sHaveHnii ~0,8 B. KpuBaad 2 mpecTaBAeT 3aBHCHMOCTb MOTeHWMaa OT 
HSbI IPH MOWLHOCTH Joshi 7 -10'° 9B/cm®-ceKk, CHATY1O B AUeHKe // H nNepecuuTaH- 
70 Ha 3€BHCHMOCTb MOTeHIHala OT KOHUeHTpaluu OOpasyrourelica HeOs 
MMTasd BIXOT H2Oe2 paBHbim 0,8 Mosexysi/100 9B). Kak BugqHo u3 puc. 4, HeO2, 
/3aBHCHMO OT cmoco6a ee BBeJCHHA B PaCTBOP, BbIZbIBAeT CJIBHF MOTeHMMala 
p3HaueHHuaAM ~O,8B. HakonsieHuem H2O2 JO cTallMOHapHOH KOHUECHTpPalluu O6b- 
fHAIOTCA HW CuleRyroulve pesyJibTaTbl. BoAOposHblt moTrenwvadl NpH aTmMocdep- 
DM J[aBJICHHH BOMOPOa HE H3MeCHACTCA MPH JVIMTebHOM OOyueHHH. OHako, 
oTeHuHal Pt B pactBope HeSO, mpu AaBseHuu BoZoOpoga 0,1 aTmocdepHoro 
DM JWJIMTeIbHOM O6s1y4eHHH (7103a~3 -10?° 9B/cm®) cmemjaetcs kK 0,85 B. B mep- 
DM Cayuae, BCIeERCTBHe OOIbIIOFO TOKa OOMeHA PeaKIHH BbI,eIeHHA — HOHH- 
MMH BOWOposa, HakoneHHe H2Oez No cTalMOHAapHOH KOHICHTPallHH He B CO- 
rOfHHH CUBHHYTb MOTeHIMal B MOMOKUTeNbHYyIO cTopony. IIpu cHuxeHnH 
DHILCHTPalHH BOZOposa B 10 pas u COOTBETCTBEHHOM YMeHbIICHHH TOKa OOMeHa 
popoxa BoccTaHoBseHHe H2Oe, HaxOMAlelcA B pacTBope Mp CTallMOHapHOH 
DHICHTPallu, CABUTaeT MOTeHI[Ha B MOJIOXKHTEIbHYIO CTOPOHy. 

_ Takum o6pa3om, norenuvan Pt-smekTpoga B 0,8 N pacrsope H2SO, mpu 
PHCTBUH VM3JIYYCHUA OMPeMeAeTCA HAKaMVJIMBAalOWIMMUCA B PacTBOpe MOJIeKy- 
ADHBIMU MpPOLyKTaMU PaHOH3a BOLbI — BOAOPOAOM U MepeKuCbio BosOposa. 
aUKaJIbHbIe MPOYKTbI 3AaMeETHOM POJIM B yCTAaHOBJICHHH NOTeHWMaa Ha Pt 
2 MIpaloT; OCHOBHaA wacTb HX, OYeBHAHO, peKOMOHNHUpyer B OCObEMeE pac- 
30pa H Ha MOBePXHOCTH 93JIeKTpOa. 


Vuctutyt 9JieKTpoxuMuu Tocrynuu10 
Axazemuu Hayk CCCP 26 II 1960 


WMTHMPOBAHHAS JIMTEPATYPA 


1B. U.Becenosceknu it, Joka. Cop. qenerauun va MexyyHapogH. Konpep. 10 MHpH. 
MOJIb30B. ATOMH. aHepruu, Uccreq. B OOnacTH reon., XMM. H Metasuypruu, M3q. AH CCCP, 
55, crp. 320; 1]. UW. 3anxuugz, B. WH. Becenoscxku ii, COopH. pabor no paquannou. 
Muu, Haq. AH CCCP, 1955, crp. 66; Il. W.3ankuuga, B. HW. Becenoscku, 
3. Touaanes, Tp-I Bcecorosn. copem. mo paqvauuou. xumun., Hsaq. AH CCCP, 1958, 
p. 123: I. W.3anxuugz, B. HU. Becenosexkul, Coop. JleictBue nonusupy- 
Mx u3qtyueHHii Ha HeopraHuueckHe H opraHHyeckue cuctembl, M3q. AH CCCP, 1958, 
p.66. ? W. E. Clark, J. Electrochem. Soc., 105, 483 (1958). ° F.S. Dainton, 
meoilinsoan, Ann. Rev. Phys. Chem. 2,99 (1951). -4.J. H. S. Henderson, 
G. Lovering etal., Canad. J. Chem., 37, 164 (1959). ° Il. H. Hoauu, COopu. 
6oT mo paguamvon. xum., Haq. AH CCCP, 1955, erp. 20. ° lel Ng J) 2158, 1B. Ml, Ie Cae OS 
me Wiss. AH CCCP, -OXH, s neqamm, ©" C-.les uaa, T.B.Kaaum, AH, 
0, 573 (1960). 
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PHBSHYECKAA XHMI 


B. HW. OLJEPOB 


OB IPMEKTE B3AMMHOLO BJIMAHHA AACOPBHPOBAHHDIX YACTI 
(IT pedcmaeazeno axademuxom A. H. Ppymnkunoim 22 I 1960) 


OcdekT B3avMHOTO BJIMAHHA X€MOCOPOMPOBaHHHIX UYaCTHIL (aTOMOB, } 
jekyi) (1) ecTeCTBeHHO CBASbIBATh C JeOKaIM3allMeH BOJIHOBbIX (YHKL 
3JIEKTPOHOB B KPHCTaJWwe-alcOpOeHTe, IIPHBOAAWWeH K TOMY, 4TO MeKy } 
CTHILAMM JOJKHO NOABJIATHCA OTTAJIKUBaHHe, YyOpbiBalolee C paccTOAHHeM 
CYyUleCTBeEHHO MeqvieHHee, vem e—4/% (a, — OopoBCcKHH payuyc). | 

Jla paccMoTpeHHA 3aBHCMMOCTH juPepeHMabHbIX TenvIOT acopol 
OT CTeMeHH 3aMOJIHeEHHA NOBepXHOCTH —OjHOrO U3 MposABJIeHHH apder 
B3aNMHOFO BJIHAHUA — BOCIOIb3YeMCH METONOM JIOKaJJH30BaHHbIX COCTOAH 
B MOJIekyJlaX HW KpucTasmax (?,°) B IpHMeHeHuw kK aycopOuuu (*). Pesy. 
TaTbl ABATCA Pa3BUTHeEM MOJIYYCHHbIX paHee ApyrHM MeTOJOM (°). | 

Bpejlem cuieqyiourve o603HaueHHA: 


ee as 


TaMWJIbTOHHaH 3JIeKTpOHa B KPHCTaJe€ B OHOXICKTPOHHOM MpHOmHKeH 
(77, — KuHeTuYeCcKand 9Heprua, V;—cpeqHHH nOTeHuas B KpHcTavuie); 


H,=H,+Vsz ! 


TaMHJIbTOHHaH 3JIEKTpOHa B C/IOe XeMOCOPpOMPpOBaHHbIX aTOMOB 6e3 yueTa 
B3aMMOJeHCTBUA C afcop6enTom (Vz — MoTeHI{HaJl aTOMHbIX OCTOBOB); 


H=H,+V,+V, | 


TaMWJIbTOHHaH SJIEKTpOHa B CuCTeMe aycopOaT — agcopOeHT. CoorBetcTBy1ol 

COOCTBeCHHbIe 3HaueHHA HM cOOcTBeHHbIe (pynkunu: ¢/, 2, (B mpeneOpexkeH 

B3aHMOselcTBHeM e—4/%), ©; | k, j>, S} dm | dom), |J>  (k — kBa3uummyape 
m 


30He j; mM — NoO*KeHHe acopOupoOBaHHOro aToMa Ha MOBepXHOCTH). 
Ilyctb 


[D> = Soh [k. D+ Scom| dom). | 
k,/ m 


Torga, mosaraa <¢k, j|@:n> = 0, nomyuum 


iY ee Fs ke 7% Cf [Va | dyn? 

a v : \) m 

Cik 2) OK gry 2 Com Ti tia i ’ 
kee k m iM “k 


— <a Veuiideen> = ae Vis j 
Cont =" Con’ ont 1 | gm’ 7 Dia 45mm | 2|k, j> 


ak PEN ; 


IIpeo6pasopanue Pypbe no KBasnuMnysbcy k KaxnOl 30HbI j, COOTB 
cTByloulee Mepexofy K OMMCaHMI0 Kp¥cTaJvia NocpexcTBom (byHKunit Banse | 
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Ses >» Ch PRGE Va| Gio bis ao Cin Val um vee 
n/n”, /’ m,n’ 
(6) 
1 A ee 4 
Com =) Com’ <Oam | Val dame > Sb D) Ch Sam | Vat OL 
; - 
e cl, U ay>— dypbe-o6paspi Ch. Bio. 
{wr e! k(n’—n) 
Iv—n = 7 21 (7) 
N k e— ef 


— OCHOBHaA OOJIaCTh KpuCcTamia. 
IIpennonoxum Tenepb, uro V;~ const (cyuali merawia) <a |V2\ai> = 
0 npu j=-j’. IIpu stHx ycnosuax (6) mpeo6pasyerea K Buy 


Cin aR cl (lee \Vojai, She en a > Com <a nee 
m,n’ 
(8) 
Com (© — & — (om | Vi|Gem>) = at on (dom | Vo a =O '(eram), 
j 
OrpaHHuMBasnch OH 2K anLUUMu coceqAMMW aTOMa HOMepa mM, TIOJIYYHM 
j iyi iyl j ipl > ely ae 
Cym (1 — o9!0) = ComBil9 + ») Crm+ Ree! “> id > Com + A Bil ea 
> > 
A 
Com (2 — 8) — 9%) = 51 CimBs. (9) 


Syecb HCNOJIb3O0BAHbI OOO3HaAYeHHA: 


X, = (dom | Vi Qom>; Bi — aie Vi smn Bs = = (dom V3) Ga (10) 


Tana a} MoxKeT ObITb MosyyeHO OrpanuyeHue Cc O6eHX CTOpOH 
i eater ; il a , 
al,,| Voiaig> <a <a Si<k, j| Valk, 7. (11) 
k 


Unew Ae—4/4% MOX*KHO OTOPOCHTh, eCJIH HaJIOMKUTb OrpaHwyenue Ha CTeMeHb 
ANOJIHCHHA NOBepxHocTH Bua 0 > (a, /a)? (a —MocTOAHHaad pellleTKH). 

B mpegnon0xeHHM JOCTaTOUHO MpaBHJIbHOFO pacnOJlOKenHA acCOpOupoOBau- 
IX ATOMOB pelleHHe (9) AIH COCTOAHHH, NOKaJIM3OBaHHbIX Yy MWOBepXHOCTH 
[COpOeHTa, MOXKHO HCKaTb B BHIE 


i i ot x1 iy 
Cim = Cye’*™, Com = Cyee*™, (12) 
CooTBeTcTByIOllHe COOCTBeHHbI€ 3HaUeHHA HaxXOMATCH W3 YpaBHeHuaA 


I+ 41), COS % COS Xe 


s—s = — ; 13 
0 22 1— a} (I) + 41) cos x1 cos %,) oe 
(aes dk Poe a, 14 
Io (27)8 eta? i (27)8 . ait ? ( ) 
g = eo + m4, Zp BGs. (15) 


B (12) uw (13) % W %, MeHAIOTCH OT —T JO f. 
Pemurenve ypaBHeHua (13) MoxHO 3anHcaTb B BUZE 


[ 


E = Eloc + 71 (A, %), ( 


Te SJoc B Me€pBOM NpHOWKeHUM ecTb peweHve (13) npu I = 0. DcdexT 
Has HECHMMeTPHA 30HbI ypoBHel (16) oOycJIOBMBaeT JIA CBA3bIBaIOU 
COCTOAHHM KOHCYHYIO, NOpsyKa XMMMYECKOH CBASH, YaCTb adipekTa B3aMMHC 
BHAA. 

Jipyrax vactbh adpibekTa cBx3aHa C 3ABHCHMOCTbIO MOJIOKEHHA YPOBE 
OObeMHbIX COCTOAHHMi alcop6enTa OT CTeNeHH 3am0HeHHA NoBepxHocTH. Mox 
MlOKa3aTb, YTO B 9TOM Cayuae pellleHHe (9) TocTaTOUHO UCKaTb B (opMe: 


ie = Gree Com = Cea ( 
Torna (°) 
a J J : 
e= ek + 7 f(A, k); ¢ 
M—uveno0 aTomMos, ayCopOvpoBaHHbIX Ha OCHOBHOM OOacTH Kplictawa 
i jst 
f(A, k) = yexd (A, k). CJ 
B cnyuae ek =e 6/(A,k) HaxoguTca u3 ypaBHeHua 


; 1 Al cos kyA cos kA 


j 
Sep — & = Zr SSH 7 A g 
: 2 é 1—a} (I), + 41, cos kyA cos ko A) ( 
B KOTOpOM 
; il dk’ dk ; 
ica i ES J 
I) = Gap: P- \=", ys Lt fe ctg no’ (A, Rk), 
k ies Rk 
eee Gc ; ika dk j 
In = Gm Ps \ Seer dk’ +-e ar oe rd’ (A, R), (2 
Rater k 
Ga dk’ i 1 ¢ ofkA 
ha li eee 
(2it)® \'ef) Dal 21 ae jan a 


Ecim 30up1 j, j’ MepeceKkaioTca B HeKOTOpOli uacTu k-nmpocrpaucrsBa, 
i} 
COOTBETCTBYIOULHe 6'(A,k) mo-npexHemy HaxojaTch u3 ypaBHeHua (2 
B KoTOpoM [j = oo, [4 = 00, MOSTOMY 


p . I) + 414 cos kA cos ky A 2+ 
eo 6 = 2) ——" Se ess (2 
1 — af (I, + 414 cos kyA cos ky A) Loin 
+i 


Yutem Telepb, TO MWIOTHOCTh YpOBHeli B OObeMHBIX 30Hax. (18) 3Hay 
TeIbHO OOJIbINe, YEM B MOBepXHOCTHOH 30He (16); Torza Aa nHdhepenunas 
HBIX TeMIOT alcopOuHu NoOyunTcH 


ey D) . > > 2 5 
Q= Qo — aap \ f(A, ») dk — aos SIV HLUA, dk, ( 
J 


rye 
Qo =O+ Ekp te Sh Solace (2 


a —® SHeprua B3avMOJeliCTBUS| ATOMHOTO OCTOBa ¢ OCTOBOM  peliers 
B (23) nepsplli uHTerpam Oeperes no Bceli 30He (16), a Bropol Jo ummyab 
Depmu kp KpucTasa, Mp 9TOM MepBbilt Beyer ceOa Kak @—4/2, a BTOp 


886 


sinkpA 
F 
ak ——,— . O6a uvieHa yOblBaloT ropa3q0 MefeHHee, 4eM OGbIUHOe OT- 
JIKMBaHHe e—4/%, 
Tlocne ycpeanenua mo A (23) gaer 


Q == Cr Se Fy (Aint, h) 0 Sie Fy (Rp) 6. (25), 


&) — a 
ae | MOXKeT 
bITb HA3BaHa CTeENCHbIO JOKAJIM3aHH CBA3H; ® MH ~®—adpdeKTHBHBIE KyYJIO-~ 
OBCKHH M pe3OHaHCHbIM UHTerpadbl Kpuctasia; §—cTemeHb NOKpbITHA NO- 
epxHoctu, Fy <0, Fo <0, | Fy (4\)| ~e-, | Fo (Rr)| meer makcumym 8B cpez- 
eH UaCTH BaJICHTHbIX 30H. 

Yxe Ha STOH cTaqMu MOxKeT ObITh NpOM3BEeHO ompeseseHHoOe ConocTaBue- 
ve Teopuu c 9kclMepumenTom. Tak, no BesMunHe dQ/d0 metasmbt JOsDK HI 


aCHOJIaraTbCA B cylelyrolulnu pA: 


ecb Aint UpemcTaBsAeT COOOH KOMOHHALHIO a, %,2) h= 


PUSS 2 ba Pde Nise Core re: 


asa Ta30B COOTBETCTBYIONULaAH MOCJeTOBATeJIbHOCTb, CYA NO MOVE THMOJb- 
1oro XapakTepa CBA3H, TaKOBa: 


N, > Hz, > CO > Og. 


ABTop BbIpaxkaeT OarogapHocts mpod. M. YW. Temxuny 3a o6cyx Jenne 
e3yJIbTATOB. 


@Ov3gnKO-XUMHUUeCKMH HHCTHTYT Tlocrynus1o0 
um. JI. A. Kapnosa 18 I 1960 


IMTMPOBAHHASH JIMTEPATYPA 


1M. HW. Temxkuu, CoopxH. Bonpocbl xuMuuecKol KHHeETHKH, KaTauiM3a HW peakUMOHHOL 
mcoonoci wider. wAld CCCP, 1955, crp.484- 1G, ES Koster Phys. Reve S907. 
eos) ee SeGanive Koos tem, Jere Silva ter Plivyss Rey..95,, UlO7i(1954)) ies 2a Ji Keon. 
wert y. lrans. Farad. Soc., 54, 1038 (1958)-" ° B. HM. Omepo 6) TAT 130," Now dt 
(ood) Me Man odin 1) KOTTOM 175° 1070. (L947) 
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Jlonnagm AxagemMun nayx CCCP 
1960. Tom 132, Ne 4 


Tr EOJIOVH} 


B. H. ABEPbAHOB 


O B3AMMOCBA3H 300rEOrPA®HYECKHX NPOBMHILMH 
WEHTPAJIbHOM WH BOCTOUHOHM YACTEM PYCCKOM IIJIATPOPMbI 
B SHM®EJIBCKOE BPEMSA 


(II pedcmaeaeno akademukom JI. B. Haauexunom 20 I 1960) 


SuaunTesbHOe yBeMYeHHe OypoOBbIX paOoT Ha TeppuHTopuu Ypaso-Ilosom 
%KbA B MOCMeCLHHe TOAbI CO3LasIO yCOBMA AVIA Oouee WeTabHOrO M3yy4eHHA We 
BOHCKUX OTJOMKEHHH, MePCKPbITHIX 3eCb MOULHO TOMMEeli Ooee MOMOZLIX OOpa’ 
30BaHuH (KapOOH, MepMb Hu T. J.). 

Tak, K HaCTOAULeMy BPCMeCHH MMEeIOTCA JaHHbIe, MOSBOJIAIOULHe FOBOPHTI 
© CYUIeCTBOBaHHH B 9iidebckoe BpeMA B Mpesemax Pycckow naTpopMpI M¢ 
Kpalineli Mepe JByX OO0COGJeHHBIX OacceliHOB, CBASAHHBIX MexKy coOol Hé 
OTW@IbHBIX yuactKax (4,5,8,9), 

OG6ocoOIeHHOCTh 3THX BOJOCMOB MOATBEPHKMaeTcH Pe3KHM pPa3JIMUHeM F 
cbayHe OJHOBO3PaCTHbIX, CXOQHbIX B JHTOMOTO-~pal\WaJIbHOM OTHOLICHHH OTJIO! 
XKCHHH JaoKe He3HAUHTeJIbHO YaJIeHHbIX Pa3spe30B. OcoOeHHO YeTKO BBICKa: 
3aHHOe MOOX*KeHHE OTMeUAeTCA IPH aHaslH3e (PayHbl OCTPakKOZ, KOTOPaHA OObIMHC 
B 3HAUHTCJIbHbIX KOJIMUCCTBAX BCTpeyaeTCA B KepHaX OYPOBbIX CKBaxKHH HU M0: 
TOMY JlaeT HavOoOJlee NOMHOe NpescTaBsIeHHe OO OCOOeHHOCTAX pa3pe3a. Tak, 
qaxke B mpemetax Tarapuu pe3Ko pa3HuTca dayHa OcTpakoy sidesbCKUX OT- 
JOXKeHHH B e€ BOCTOUHOK HM 3amawHOW YaCTAX, YTO HAMM OTMeYAaJIOCb paxHee (*), 

Ha Boctoke TaTapHu HM B CM@xKHbIX PaHOHaX COCeAHUX pecny6/UkK HU OGJac- 
Teli B SHPeCIbCKHX OTJOMKEHUAX BCTPeyaeTcA (PayHa OCTPakoO, ypasbcKoro TuNAa: 
Microcheilinella affinis Pol., M. notabilis Pol., M. larionovae Pol., P. pokor- 
nyi Rozhd., Coeloenella testata Pol., Baschkirina memorabilis Rozhd., Bair- 
dia navicula Mart., B. holoschurmensis Pol., B. crebra Rozhd., Samarelle 
polenovae Rozhd., Altha reversa Pol. u gp. 

B mocueqHee BpeMA NOJyueHb WaHHle (*), MO3BOJAIONLMe PaCUWIeHUTb 9dit- 
(peIbCKHe OTJOKCHUA B HavOONee NOMHBIX paspesax (PanaeBcKo-AG6lyanucKas 
Bafa) Ha KaJIbieo/oBble HM 6ulicKHe. OHM YeTKO pa3jeJeHbl JIH60 mMeCcuaHbIM 
TJIaCTOM, JIMOO HeOO/bINOH MO MOMLHOCTH aprHJWIMTOBOM MmauKo Mu TOra Kak 
Obl CIMBAIOTCA B OXMH MOHOJIMTHBI MIaCT M3BeCTHAKA («HWKHU H3BeECTHAK»). 

B WeHTpaJIbHbIx pationax Pycckoh nuaTrdopMbl aHaworaMH KaJIbILeOJIOBBID 
MU OHMCKUX CJIO€B, B COOTBETCTBHM C YHHULMpOBaHHOH CxeMol crpaTurpadur 
JeBOHa, IPHHATOM B AHBape 1959 r. Br. Ye, cuurawTrca MOpcoOBCKHH HW MOCO: 
JIOBCKHM TOPH3OHTHI. OHM COMepxKaT (PayHy, COBEPLICEHHO OTAMUHYIO OT Npucy- 
ule KaJIbIeOJIOBOMy H OMicKOMy TopusoHTam. Tak, MIA MopcoBcKoro ropE 
3OHTa XapaKTepHBI, m0 JanHbim JI. H. Eroposor (?), Aparchites monocornis 
eee) A. polenovae L. Ag., Cavellina explicata L. Eg., Mennerella crasss 

ol. 

B MocoJIOBCKOM TopH30HTe pacnpocrpaHenpt Eurychilina mirabilis Pol. 
Russia unicostata Pol., Evlanella (?) scrobiculata Pol., Marginia catagraphe 
Pol., M. selebratis Pol., Birdsalella latusa L. Eg., Voronina voronensis Pol 
V. remosa Av.et L.. Bg Vi commins eo sep, J 

Pa3IM4uMH B CocTaBe *ayHbl OCTPaKOR didebCKUX OTOMKeHHH ILCHTP aJIb: 
HbIX HM BOCTOUHDIX PaHOHOB PycckoH MaTpopMbl 3aTPYTHAIM UX CONOcTaBeHHe 
JIMlIb B TocueqHee BpeMA HavaIM NOABJIATHCA PAakTHI, MPOMMBAIOILHe cBeT Hi 
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OT BOMPOC H CBUACTELCTBYIONIHE O B3AHMOCBA3H BUeMbCKUX OacceHHOB WeHT- 
aJIbHOH HM BOCTOUHON uacteli Pyccko namatdpopmut. 
_ EMHMuHbIe HaxogKn c:bayHbl OcTpako WeHTPaJIbHBIX PaHOHOB B KOMMVIeKCe, 
OCTOALLCM H3 ypaJIbCKUX BHJOB, MpHBoAATCA B padotax E. H. Jlomenosont 
), a Take IJ. A. Tymanosa u A. VU. Jlamenxo (7). 

Boratpii cMemanHpit OMiCKO-MOCOJIOBCKHH KOMIVJIEKC OCTpaKO Obi O6- 
frapyxeu C. VM. Wlesrossim B Kuposckoit o6acru (8). Stu HaxoyKH noO3BOMA 
>. C. Qamepny, C. MW. Wesnosy u E. E. MBanopy (°) Beickasarh mpegnooxKe- 
we O pas0OuleHHOCTH 9siicebcKoro GOacceiiHa Gapbepom — ApeBHel cymeili, 
oTopad IIpOcrupadlacb OT CeBepHOK BepuIMHHI TaTrapcKoro cBoya Kk IOro-Bocrou- 
omy Tumany. Cyia sTa He Opla CMVJIOWIHOM, H Ha OTJebHEIX yyuacTKax ocy- 
I[eCTBIANACb CBASb Me@KyY uacTAMH OacceliHa. 

Hegocrarok (akTuyeckoro MaTepHalla K HaCTOAMLeEMy BPeMeHH He M03B0- 
ae€T yCTaHOBUTb MOJOXKCHMA WH Pa3MePOB CYLIH M NOKa3aTb yuaCTKH CBA3H 
MpOMBbI). OMHAKO HMEIOTCH JaHHbIe, NOSBOJIAIONLUe CUMTATb, YTO OHA IpOCTH- 
alaCb MW loxKHee OVepyeHHOH C. C. QaepHom TeppuTopHu, 3axoqa B Mpeesyi 
KyvOpmmesckoH w Apyrnux o6sactelt. 

IIpommBos, CBA3bIBaIONIHX OaccelHbl WeHTpaJbHOH H BOCTOUHOM uacrTeli 
{1aTPOPMbI, BUAMMO, ObiIO HECKOJIbKO. OME H3 HUX, KaK yKe OTMEUAJIOCD BHI, 
ppiaBieH C. YM. Wlesyossm ua Unrupnuckol nomanu, re um oOHapyKen 
OMHCKO-MOCOJIOBCKHH KOMIMJICKC OCTpakOJ. 

Mutepecuple JaHHble O CBA3H 6aCCeHHOB NOJIyYeHbI HAMM IPH M3y4eHHH 93ii- 
;DeIbCKUX OTJIOMeHHH CeBepa KyHOpuueBcKoH u OpexOyprckon o61. B usBect- 
fMAKAX OPFaHOreHHO-OOMOMOUHBIX, PIMHUCTHIX, TEMHO-CepbIX, HHTepBasla 2546— 
12548 M B cKBaxKHHe Ne 106 CocHoscKol nuiomagu (KyiOpmmescKaa 06.1.) ompe- 
ylenentt Bairdiocypris biesenbachi Krémm., Aparchites tuimasensis Rozhd., 
‘Coeloenella bijensis Rozhd., Bairdia holoschurmensis Pol., B. aff. seidera- 
idensis Krémm., Evlanella fregis Pol., Samarella polenovae Rozhd., Altha 
ireversa Pol. u gp. 

| M@ayHa ocTpakol, Kak BHHO, ypaJibcKoro THMa, XapakTepHasd vIn OMHCKUX 
oTuoxenuh Tatapnu, Bamkupuu, KyOpmesckolt u OpenOyprckoi u Apyrux 
oOslacTei. 

 B cxsaxune Ne 106 Jlepromwenckoh mioulaqu, Haxo_amelica B 4,5 KM OT 
| CKBaXKHHBI Ne 106 CocHosckoh mulouwlaqu, B H3BeCTHAKaX OpraHOreHHO-oGJIO- 
MOUHBIX, TCMHO-CepbIX, He€PABHOHACJIOCHHBIX (OOMIHH HHTepBas 2539—2550 m) 
BCTPeYeHbI CleLyroulwe ocTpakogp: Voronina voronensis Pol., V. remosa Av. 
et L. Eg., V. cornuta L. Eg., Marginia aff. selebratis Pol., Cavellina sp. n., 
Samarella sp. n., Microcheilinella larionovae Pol., M. affinis Pol., Bairdia 
aff. rara Pol., u ap. Komnuexc cocrout u3 popM, XapaKTepHbIX, C OMHOM CTOpoO- 
HbI, JWJIX MOCOJIOBCKHX OTJIOXKECHHU WeHTPaJIbHBIX OG6JIacTeH, c Apyrok — 1A 
6ulickux oTMIOKeHHH Ypala u Broporo Baky. 

He6oubui0e paccrodHHe M@KAY CKBaKHHAMH, pacnolIO*KeHHe ABYX CpaB- 
HMBaeMbIX pa3pe30B B OHOM CTPyKTYPHO-allHabHOH  30He, CO3qauH 
CXOJHbI€ YyCIOBUA OCaqKOHaKOMIeCHHA HW O/IM3KHe MOILHOCTH, HM BMeCTe C 
TeM pe3koe pa3HuHe B tbayHe OCTPakOJ, OYEBHAHO, CBHeETEIbCTBYIOT O TOM, 
YTO MpaKTHYeCKH pa3HOCa TeYeHHAMH OCTPaKO OANoro OacceliHa B Apyrom He 
MpOHCXOZWUJIO H UTO CMeIIAHHBIe KOMMJIeKChI BCTPeyaloTCA JIMUIb Hemocpey- 
CTBCHHO B OOAaCTAX CTHIKa OaccetHos, B MpomuBax. [IpomMBEl STH He OBI CTa- 
OWJIbHBIMH: HaOOqaercA MUrpalluA, H3MCHEHHeE HX MOMOKeCHHA WH PasMepOB 
BO BpeMeHH, YTO HaxOAUT cBOe NOATBeEpKMeHNe MPH aHaluse PacnpeneseHuA 
(ayHbI OcTpakO moO paspesy. i 

Tax, B ckBaxune No 35 KpacnoxpcKol nomagn (OpenOyprckaa 062.) B 
W3BeCTHAKAX CHJIbHO IIMHUCTHIX, TEMHO-CepbIX, HHTepBala 2524—2532,5 M 06- 
Hapyxeust Microcheilinella larionovae Pol., M. affinis Pol., Bairdia navi- 
cula Mart., B. holoschurmensis Pol., Bairdiocypris sp., Marginia lobanovoen- 
sis Pol., Coeloenella testata Pol., Baschkirina cf. memorabilis Rozhd., Heal- 
dianella aff. parsonia Wilson. u gp. 

Ilo o6ujereosloruuecKHM JaHHbIM HW aHaJIOrMHH CO CKBaxXHHAMH COCeJIHHX 
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paiOHOB, MbI IIpeANOaraeM KaJIbICOJOBbIM BOSPaCT ONMCbIBACMBIX OTJORKCHH 
Berpeyenas B HUX (ayHa ABAMeTCA OOMleH WA KaJIbIeOMOBOrO H OuUCKO. 
rOPpH30HTOB. Bo BCAKOM CJly4ae, OHA HMEECT, UTO AIA Hac celiuac 6oulee HHTeEPecH 
ABHO ypaJbckul OOK. BBepx 10 paspesy MOCTeENeHHO BO BCE OOJIbILEM KOJI 
YeCTBE HaYHHAIOT HOABJIATbCH C(POPMbI, UMEIOWLME PacnpOcTpaHeHHe B WeHnTpasl 
HBIX OOJlacTax PyccKoli mulaTpopmbl. 3yecb B, OOpaslax OOueroO UHTepBal 
2491,20—2512,4 m onpegesennt Samarella polenovae Rozhd., Evlanella freg 
Pol., Healdianella aff. distincta Pol., Voronina voronensis Pol., V. cornw 
L. Eg., Bairdiocypris aff. biesenbachi Krémm., Microcheilinella cf. affin 
Pol., Coeloenella cf, bijensis Rozhd., Lucasella diocornis Rozhd. mu ap. 

Takum o6pa30M, H3yyeHHe (bayHbI OCTpakoy SlideIbCKUX OTJORKEHHH NOK 
3bIBaeT, UTO PasOONeHHIe cylel s0oreorpapuyeckue MpOBHHIMA WeHTpas} 
HOM M BOCTOUHOL UacTeH PyccKoH NaTpOpMbl COCEAMHAJINCh Ha OTACbHBIX YU 
CTKaX IIPOJIMBaMH, MOsO%KeHvE KOTOPLIX HE ObWIO CTAOWIbHbIM, a H3MCHHAJIOC 
BO BPeMeHH HM MpocrpancrBe. SiidebcKaad Tpancrpeccus, HavyaBliad Ha OOUE! 
mei uacru Pycckoli niatTpopMb! JEBOHCKHH STAN OCARKOHAaAKOMJIeHHA, NOCTeME! 
HO Hapactasia. Ecuiu euje B MOPCOBCKO-KaJIbIeOJIOBOe BPeMA OacceHHbI BOCTO! 
HOH HM WeHTpabHO YacTel MaTOpMbI ObivIM NOYTH pas0OULeHbl, TO B OHUCKt 
MOCOJIOBCKOE BPEMA Y2KE OCYILECTB/IANACb CBA3b, BUJMMO, 10 JOBOJIbHO MHOI< 
UHCJICHHBIM NIPOJIMBaM. | 

Auau3 ctbakTuueckoro MaTepnasia m0 pacmpeseeHuio (ayHb! WaeT OCHC 
BaHHe NOJlaraTb, YTO TEeUCEHHAMH He PasHOCHJIMCh Ha OOJbUIOe PaccTOAHHe Wak 
OCTPaKOJIbI H YTO CMEINAHHBIC KOMMIeKCbI OOeHX 300reorpadpuyecKHX MPOBHE 
Wu BCTpeuaiwoTca Ha OFPaHHUYeHHbIX YUACTKAX TOJIbKO B MpPOJIMBaX WIM, MOKE 
6bITb, UACTHUHO B HeEMOCpeACTBEHHO MpHWIeHeEHHOH K HHM 30He OaccelHa. 

Pacmmupenve JeBOHCKOM TpaHcrpeccHu MpHBeTO K CJIMAHMIO OacceHHOB Wer 
TpaJIbHOH M BOCTOUHOM uacTteH PycckoH muaTpopMbl B OHH MOpCKOH BOJOE! 
yxKe B XKMBeETCKOe BPeCMA. OTO AOKA3ZbIBACTCA OOMLHOCTbIO (PayHbI OLHOBO3Pact 
HbIX TOPH30HTOB 2XKHBETCKOTO Apyca WeHTpa/IbHbIX OOJIacTeH Hu BocTOKa Pyc 
CKO M1aTPOpMHl. 


TeonoruuecKHW WHCTUTYT Iloerynusio 
Kasanckoro duavana Akajemuu Hayk CCCP: 19 I 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1B. HW. Apepbauos, JAH, 128, Ne 2, 352 (1959). 2 JI. H. Eroposa AB 
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890 
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[EOJIOTHA 


B. C. KK YPABJIEB u B. H. CAMOJYPOB 


NPOABJIEHAA BTOPHYHON COJIAHOM TEKTOHUKU 
HA OTKPbITbIX KYNMOJIAX BOCTOUHOM 4YACTH 
TIPHKACNMMCKOM CHHEKJIN3bI 


(IT pedcmaeaeno akademuxom A. JI. Anwuneim 138 I 1960) 


MspecTubie B HaCTOAMee BP€MA OTKPHITbIC COJAHbIE Kynosa I]puKkacnuh, 
CKOH CHHEKJIM3bI NO pasMepaM HM MOpdOJOrHH pa3sqeIAIOTCA Ha JBe rpynnpl 
SaHUMaIOllHe BMOJHE ONpeseyeHHOe MpOcTpaHCTBeHHOe MU. CTpyKTypHoe 
nojioxKenne. B s3anaqHow, Oolbwe MO MIOWlanv, YwaCTH CHHeKJM3bI, B 
mpefqetax OOJlacCTH WHTCHCHBHOrO BEPXHEMVJIHOMCHOBO-YeETBEPTHUHOFO mpo- 
rHuOaHHA, pacMpoOcTpaHeHbI OOWIHPHbIe COJIAHBIC KyNOa, JIHOO OTKPHbITHIe, HOO 
C COJIbIO, 3avleralouleH HeMOCpeACTBeHHO NOX YeTBePTHUHbIMH OTJIOMKCHHAMH 
(OakKHHCKMMH WIM XBaJIbIHCKHMH), JIHOO C COJISHBIMM MAaCCHBaMH, TpaHcrpec- 
CHBHO Me€peKPbITbIMH OTVIOMKCHHAMH aKuarbiia. Hanporus, B BOCTOUHOM uacTH 
CHHEKJIM3bI OTKPBITLIC COJIAHBIE KyMO/Ia HEBEJIHMKH NO pasMepaM UM OObIMHO MpH- 
ypoueHbl K nepudepuHu KyHTypckoro coseHocHOoro OaccelHa, Tye noscoueBoe 
JOxKe Mmpv6swKeHO K MOBepXHOCTH HW NepBHYHAA MOMLHOCTbh TH pOXHMMYeCKUX 
OcayqKOB KyHTrypa Oplsia HeOobMOH (puc. 1). 

CpaBHHTeJIbHbIM aHaJIH3 JlaHHbIX JeTAaIbHbIX TeoOrMyeckHX HM Teodu3u- 
yeCKHX HCCJIEOBaHHH NOKa3blBaeT, YTO B Mpolecce MOpMUpoBaHUA HeOOJIb- 
WIHX COJIAHbIX WITOKOB BOCTOUHOH YacTH, []pukacnHlickKol CHHeKJIM3bI BeYyLLy!0 
pOJIlb Urpadla BTOPHuHAA COJIAHAA TeKTOHUKa. Ee nposABJIeHHA C OYCBHHOCTHIO 
yCTaHaBJIMBaloTCA Ha TeX OTKPbITbIX COJIAHBIX KyMOaX, JIA KOTOPbIX HMeIOTCH 
JaHHble O CTPOCHHH UX MepHdepHuecKHX YYaCTKOB, B YaACTHOCTH Ha KynOwax 
Kapauynry “i Samatunua. 

Kynon Kapauyurys, Ha xkotopom B 1889 r. Obl nowyueH nepBEIi 
B IIpuKacnulickoH cHHeKIM3e He@TAHOH QoOnTaH, oIroe BpeMA pacie- 
HHUBaJICA KaK THMMYHAA AManupoBas cTpyKtypa. JieramH ero TexKTO- 
HUKH ObIWIM BbIABJICHbI TOJbKO{nocle npopefenua B 1948 Yr. KpynHo- 
MacuiTaOHou reosorMyeckol cbeMKH ('). OKa3asiocb, YTO STOT OTKPBITHIH KyNOU 
ABIACTCA JBYKPbIIOH crpyKTypou (puc. 2 A). YsKun rpaben ceBepo-sanaz- 
HOrO MpOCTHpaHHA pa3sfesAeT erO Ha ABa KpbiJla: CeBepO-BOCTONHOe, OMYULeH- 
Hoe, H 1Oro-sanayHoe, MPHNOAHATOe, NpHYeM O1H3 CBOAOBOK YaCTM MOcMeLHerO, 
mo ceBepo-3sanayqHomy GOepery KapcToBoro covleHoro osepa KapauyHryJ u Ha 
ero OCTpoBax OOHaxKalOTCAH THNCbl! KYHrypa. OTH THuNCcbl MpOcex*UBAIOTCH 
B KPOBJI€ COJAHOTO MAaCCHBa, MIOWalb KOTOPOrO B CeYeHHH OIM3 MOBeEpXHOCTH 
He mpespmuaer 2 Km’. CeBepo-BocTOUHBI WM 1OrO-3anaqHbIM CKJIOHbI COJAHOFO 
maccvBa oueHb xkpyrTbie (go 60-—80°), HO Ha ray6une 1200—1300 m 
pe3KO BpImosaxKUBaloTcA. Yb HaKJIOHA CeBepO-salaqHOrO HM IOrO-BOCTOYHOTO 
CKJIOHOB COJIAHOrO MaccHBa 6oulee momorne (No 45°). Haruncax kyHrypa B HdH- 
6oslee MpHNOAHATOM uacTu woro-3anaqHoro KPbiia kKyNOsla 3aJlerajoT KPacHo- 
IBeTbI BEPXHEH ME€PMH UM TpHaca, OTJIORKeHUA CpeAHeli IOPbI MH HEOKOMA. Han6o- 
Jee MPWNOAHATAA WacTb iwro-3alaqHOoro KpblJla OTAeNeHa OT ero Norpy2xeHHOU 
yaCTH CHCTeMOM OKOHTYPHBaIOWINX COpocoB c yrviaMH nayeHuA mOcKOcTeH 
cOpacpipateneh no €0—65°, a c ceBepo-BocTOKa oTrpaHuuena cOpocom rpa- 
6eHa C yruilamu maylenua mocKocru cOpacpiBatela 20 60° u amnsuTyIOH He Me- 
Hee 1200 m. Or HanOoslee MPHNOAHATON YACTH lro-3anafHOTO KPbiJla palMaib- 

(ui fehl 


HO paCXOAsTCA KpyTbIe MomepeyHble COPOCb!, PasfesAIOULHe ero rep Hep M10 
Ha pa On0Kos. TlocmeqHue, B CBOIO Oepeb, MeCTaMH OCJIOAHCHBI MPOAOIb= | 
HBIMH (OKOHTYPHBalOUluMH) COpocamu. XapakTepHO, 4TO yIvIbl MaqeCHHA B OT-. 
JIOMCHUAX CpeAHeli 1Opbl H HeOKOMAa HaWOosee MPHNOAHATOK YaCTH loro-sallay- 
Horo Kpbila AocruraioT 20—25°, B TO BPeMA KaK B OTMOKEHUAX BEPXHETO MeJla 
Ha mlepHpepHu STOrO Kpblla OHM He MpeBpiiliaioT 4—7". 

Han6omee mpunogquaTad wacTb CeBepO-BOCTOYHOrO, OMYULeHHOrO, KPbiJla 
9TOrO KyNola cOx*KeHa MepreAMH KaMMaHa, NOrpyKatoulMMucA K CeBepO-BOC- 
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Puc. 1. Cxema pacnoiox%KeHHA OTKPBITEIX COJIAHBIX KYMOJIOB B BOCTOUHOK uacTH IIpuKa- 

CMHMHCKOH cHHeKIH3b1. 1 — Hopo6oratuycK; 2 — Kycan6ait; 3 — Kamenuptii; 4 — Uep- 

Has Peaka, 5 —Cranyua Ne 2; 6 — Vunep; 7 — Kapauyurya; 8 — Kymuistiw6e; 9 — 

3amatuHa; 10 — CapKkpama6ac, /1 — JiKunancaug; 12 — Ame6ynax; 13 — Conb- 
WUneuk; 1/4 — Jluuescxun; 15 — Aupapuesckuii 


TOKY MOA MOpOAbl MaacTpuXxTa UM Madeorena. Yrubl MaLeCHHA MEJIOBLIX NOPO He 
npeppiiaiot 10—12°; B mopogax ppl M MepMorpHaca, OHH yMeHBbIIaIOTCA 
RO 5—6°, ana nepuepun Kpbila, B MOposax maseoreHa YyMeHbINaloTCA 
no 3—6°. C toro-sanmafla CeBepO-BOCTOUHOe KPbLIO OrpaHuyeno cOpocom rpade- 
Ha, aMMVIMTY1a KOTOpOrO B HavOoulee MPHNOLHATON YacTH KpbiJla He MpeBbIaer 
120M, a nocKocTb COpacbiBaTena HakJOHeHa NOX yriamu to 50—55°. 

TpaGen, pasqesmoumli Kyou Ha [Ba Kpbila, OCOXHeH CHCTeMOH palnasb- 
HBIX COPOCOB H Ha NepupepHH BEINOJIHEH OTIOXKCHHAMM Maseorena. Ilo mepe npu- 
OWKEHHA K WCHTPabHOH YACTH KyMO/1a MOCMeMHMe CMCHAIOTCA NOPOMaMu Bepx- 
Hero MeJla, a WIMpwHa rpadena NOCTeNeHHO YMeHbINaeTCA HM MpPOTHB CBOJOBbIX 
"acTeH KPbVIbeB KyNO/Ia He mpeBbumaer 200 m. CeficmopasBeqKa noKa3aila, uTO 
B paoue Kapayyurya riyOuna nogcouesoro moxKa Jocruraer 4900 m. Kposaa 
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OCHOBHOrO COJIAHOTO MaccHBa KynOJia KapauyHryJ npocuekuBaeTca Ha rly- 
, 4TO COAHOH MaccHB, OCJIOXKHAIOUMH 


6uHax nopsyKa 1700 mM. Orcioga culeqyer 
crpoeHHe 1oro-3anaqHoro Kpblla KyNOuJla, OOpasoBaJica B pesysbTaTe MacTH- 
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, PasBHBLIHHCA Ha 


abema oO 1700 Mm 


no MIOUAaH COJIMHOrO MAaCCHBad. 
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yecKOro MepepacnpeyeseHua comm uM mper 
mIuTy QOH m0, 


Kynony Kapauyury. m0 mopomoruu moqobeH Kyo SaMATHHAa, 3HAUHTe/b- 
HO ycrynaioujuli emy m0 pasmepam (puc. 25). Ox pacmosoxeH B 3,0 KM OT yCTbA 
6anku CapKpama, OrKppiBaiomlelica B p. QMOY HMxKe BUaeHHA B HEE p. Temup. 
BpIXOAbI THMCOB KyHTypa Ha HEOOJIbIIOM XOJIMe 10 MpaBoOepexXbIO 3TOH OaJIKH 
6b OOHapyxKeub! ene B 1913 r. OAHHM H3 NepBbIX HCCIeELOBAaTeeH IIpuKac- 
mulickux crenel, A. H. 3amaTuupm (?), B YeCTb KOTOPOrO STOT KyNOU HM MOy- 
yu cBoe Ha3Banne (*), Bprxoq runcoB mo Oamke CapkpaMa B lJlaHe 
mpeqcrapiner opal c ocamu 100 u 200 m. B toro-BocrouHOoH 4acTH 
erO Ha CHIbHO JUCJIOMUPOBaHHBIX KPYMHOKPHCTaJJIM4YeCKHX THMCaX 3aJe- 
raioT CBeTJIO-Cepble KaBepHOSHbIe H3BeCTHAKH (0 5—7 M) HM Cepble IvIMHbI 
(qo 20 m). Takue Ke Cepble rIMHbI 3aJleraioT Ha PHNCaMH B COC€QHEM OTKPBITOM 
Kymoule CapKpamaGac Ha slepobepexbe p. IQMObl, a CeBePHee BCKPbITbI CKBaxKH- 
HaMA B KpOBJle KyHrypa Ha Kynowe Moptyk. Aqpo kynola SamaATHHa OTJee- 
HO OT ero mepucbepuyecKol 4acTH KOJIbIeBLIM OKOHTYPHBAaIWUlAM COPOcoM, OT 


KOTOPOrO OTXOAAT paabuble COpocl, pasfeAoulMe KyNOI Ha cucTemy OJIO-— 


KoB. [1punoquATHIMH 3 HUX ABJAIOTCA 1OroO-3aNalHbIH HM CeBePO-BOCTOUHHIM, 
ONYILeHHBIMA — ceBepo-sanaqHblit WM 1OFO-BOCTOUHBIH, Kak Obl OOpaszyroliue 
wea rpaOena, KMHOOOpasHO CXOMAULMxXCA K TumcoBomy spy. B Hanodouee 
NpPMNOAHATOH uacTu wro-3anaqHoro ON0Ka, 61H3 paqualbHOro CcOpoca, pasye- 


JAtOULerO 1Oro-3anaHbI HM 1OrO-BOCTOUHHI OIOKM KyMOJla, OOHaKAalOTCA KPYTO © 


HaKJIOHCHHbI€ Ha 3aay, TIMHbI ata, CMCHSAIOWLMeCA NO NWaweHH!o WeckaMu U 
TIMHaMH HWKHerc HW CpesHero albOa. IlocmeqHHe NpuBedeHbI B TEKTOHHYCCKHK 
KOHTAKT C NOpokamu KyHrypa 4 B 150M or runcoBoro xO/IMa MajaloT OT Hero 
nox yruiamu qo 35—40°. IIpumprkatoulad K rumcoBoMy AApy Kymoula HaMoouee 
NpHNOAHATAA YacTb ero CeBepO-BICTOUHOFO OOKa C/IOMKeHA TeCKaMH BepXHero 
aibOa. OHM Ke OOHaxKaloTcA B HavOoulee MpHNOAHATOH uacTH ceBepo-3anaj- 
HOrO, eye 6oee NorpyxKeHHoroO, OIOKa Kynoa. XapakTepHO, 4TO OTJOKeHHA 
KaMllaHa HM CaHTOHa, CJlaraloujve CeBepO-3alaqHbI HM YOrO-BOCTOUHBIM O/IOKH 
KylOJla, 3a/leraioT B HX 3HA4HTeEJIbHO HMXKe, YEM HA OKPYXKAaloOulAX KyNO Mpo- 
CTpaHcTBax. CileqopaTebHO, 3],e@Cb HMeJIO MeCTO HE TOJIbKO OTHOCHTeJIbHOe 
OnycKaHHe 3THX OJIOKOB B pe3yIbTATe OTCTABaHHA OT OoIee SHEPTHYHO NOAHH- 
MABLUIMXCA COCeHHX OJIOKOB, HO H HX AKTHBHOe OMycKaHne, MO BCeH BepOsAT- 
HOCTH OOyCJIOBJIeHHOe OTTOKOM COJIM K COJIAHOMY LIMMy, OCIOXKHAIOMLeMy Ty6- 
*Ke 3alleraoujuH CO.AHOH MaCCMB Kynovla. 

TakuM 00pa30M, «ITOK» OTKPBITHIX KyNOJIOB SamMaTHHa uw Kapayyurya 
CBA3aHbI HE C COJIAHbIMA MACCHBaMH B IeJIOM, a PHKCHPYIOT MOMOMKEHHE OCOK~- 


HAIOWLMX HX COMeHbIX wWHNOB. Ilo Tuany crpoeHHA STH KyNMONa NOMOOHEI MeTaJib- 


HO W3y4eHHOMy Kynouy J}Keppepcon-Atuenq (4) —ceBepHomy u3 WenouKu 
coistbtx «vnot0B FTOxHot Jlyu3vaHbl, HO CYyIeCTBeEHHO OTJMUAIOTCA 
OT Hero 19 BEPOATHOM BbICOTe COJIAHBIX LIMMOB, OCJIOKHAIOMIHX UX MOMHATHIC 
KPbUIbA. 

AHA113 HMeIOULMXCH TeOOPMYeCKHX JaHHBIX MO OTKPBITbIM KYyMOsIaM BOC- 
TouHOu “actu IIpukacnuickoH CHHeKJIH3bI NOKa3bIBaeT, UTO HX OUePTAaHHA Ha 
reOMOrH'ieCKOH KapTe 3aBUCAT OT rIyOMHI 9PO3MOHHOPO Cpe3a M OT aMIAUTYbI 
NOWbeMa COJAHEIX WHMOB. [IpH cpaBHHTebHO HerJIyOOKOM 3PO3HOHHOM cpe3e 
(HallpuMep, Ha kynoule 3amMATMHa) Ha MOBepxXHOCTH MpocmexUBaeTCA HeYeTKO 
AuphepeHuMpoBaHHbI KYMO, OCOXHCHHBI BXOLAULMMU KMHOOOpasHEIMH rpa- 
OeHamMu. Bomee yerKoe ABYKPbIOe CrpoeHue KynOua KapauynryJ1, BepoxTHo, 
CBA3aHO C Topa3sqO OOMbINeH aMNVINTYZOH mOxbema COAHOTO WMA. 


Teomormueckuft MUHCTUTYT Tlocrynuuio 
Axkayjlemun Hayk CCCP 25 XI 1959 


UHMTMPOBAHHAS JIMTEPATYPA 


t BinG. Tl pemp oBi.cTp. BHARPHaspael os (1959). 52;,A) Hio8 aan Tipe 
Komuce. Mockosck. ¢.-X. MHCT. lo Uce. cpoctbopuTos, cep. 1, 6 (1914). 8 Oruer o cocrosuun 
M AeaTenbHoctu Her. reon.-pasp. uuct. 3a 1930 r., M.— JI., 1931. 4L. O'Donnel] 
3ull. Am. Assoc. Petrol. Geol., Ne 11 (1935). 
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PEOMOCHA 


WM. H. KPbIJIOB 


O PASBHUTHM CTOJIBYATHIX BETBALIMXCA CTPOMATOJINTOB 
B PH®EE tOKHOPO YPAJIA 


(IT pedcmaeanexno axademuxom H. C. Iamckum 25 I 1960) 


OcHOBHOM TPyAHOCTHIO IPH UCMOb30BaHHH CTPOMATOJHTOB WIA crparurpa- 
MU MO3QHEOKeMOpHUCKUX (pHcpelickHx) M NMaeo30HCKMX OTJIOKeHHH ABJIA- 
TCA TO OOCTOATEbCTBO, YTO MO CHX NOP He YCTaHOBJIeH xapakTep H3MeHEHHA 
HOCTPO€K CTPOMATOJIMTOB BO BpeMeHH. bes sToro CXOACTBO WIM pasMuMe CTpo- 
ATOJIMTOB U3 Pa3HBIX MECT MOFJIO ObITh OOSACHCHO XOTA Obl (all\HaJIbHbIMU OCO- 
JCEHHOCTAMH BOQOCMOB, B KOTOPHIX BO3HHKJIM 3TH OOpas0BaHHA. 

B 1956—1957 rr. 6b1IHM coOpaHbl CTpOMaTOJIHTbI W3 TpeX OCHOBHBIX cepuit 
/pauIbCkoro puseA — Oyp3AHCKOH, 1OpMaTHHCKOH MW KapaTaBCKOH (B TeppureH- 
OM alIMHCKOM CBUTe CTPOMATOMHTOB HET), H ObIIO yCTAaHOBJIeHO OTIH4He CTPO- 
aTOJIMTOBbIX KOMIMJI€KCOB JJId KaxkKQOH W3 aTHX cepHh (*). 

B 1959 r. Opa celaHa NonbITKa MpOclequTb H83MeCHCHHE OCHOBHBIX MpH- 
HaKOB BHYTPH OZHOM MOpdovioruyeckoH Tpynnmbl — cToMOUaTHIX BeTBALLUXCA 
TPOMATOJIMTOB, KOTOPble BCTpeualoTCA BO BCeX TPeX CePHAX, XOTA WH 3aHHMAIOT 

HHX pa3JIM4UHOe MO 3HaUMMOCTH NOJIOxKeHHe. B Oyp3AHCKOM cepuHu (CaTKHH- 
Kad CBUTa) OHM BCTPeualOTCA JOBObHO peAKO, 3ecb mpeoOmafatoT GeccTeHou- 
ple CJIOHCTHIC (OPMbI, KOHOPHTOHHI H KPyNHble KapaBaenoAOOHble KOJVJICHUH. 
IOPMATHHCKOM CepHu (aB3AHCKaA CBMTAa) CTOMOUATHIe BETBALMeECA CTPOMaTO- 
MTbI BCTPewaloTCA yale BMeCTe C KOHOPUTOHAaMH HM Apyrumu topmMamu cTpo- 
aToNHTOB. UM, HaKOHell, B KapaTaBCKOM cepuu (KaTaBCKad H MMHbAPCKasA CBH- 

bl) CTOMOUATHIC BETBALLHecA (OpMbI mpeodsalaror HW BCTPedaloTCA MOBCeMECTHO. 

Co6pauuple mo Bcel nouagH lOxkHoro Ypasa oOpa3itbl OblwIM M3y4eHbI Cc 
IIpPHMeHeHHeM Me€TOXMKM TOUHOTO BOCCTaHOBJICHHA OObEMHOM COpMbI MOCTpoeKk 
¢ MOMOULbIO OOJIbUIOFO KOJIMYECTBAa NapasJIeIbHBIX pacnuos (*). [Ip arom Gp 
yCTAHOBJICHBI HEKOTOPbIl€ 3AKOHOMEPHOCTH CTPOeHHA STHX CopM. Huxe aer- 
CA KpaTKad XapakTepHcTHKa CTOMOUAaTHIX BETBALLAXCA CTPOMATOJIMTOB H3 pa3- 
HbIX CepHi. 


Byp3auckaa cepua. CatTKuHcKaw CBUTA 
(puc. 1A, a; 15, a) 


Crou6uKU, PaCHOJOXKeHHbIe BEPTHKAIbHO, B PeAKHX CJlyYaAX HaKJIOHHO B 
HulacTe WM OOpasO0BaHHble POBHBIMM BbIMYKJIbIMA MMKPOCJIOAMH TOJLLMHOM OT 
0,5 m0 2,5 MM. Tomuuna cro6uKoB u3MeHsAeTcaA OT 20—30 cM B HWKHEM YaCTH 
nocrpoliku qo 1—2 cm B Bepxueli uacru, Bbicota Jocruraer 1,5 Mm. HonepeyHoe 
CeUeHHe CTONOUKOB OBAaJIbHOe HH DIIMMCOBUAHOe, pexe oKpyruoe. Cilou, o6pa- 
3YIOULMe CTOGOUK, KYNOJOBHAHO U3OrHyTbI C OTHOLICHHEM BbICOTHI KyMOJla K ero 
quamerpy or 1:5 B wHpokux cromOuKax fol: 1 u qaxe 1:0,5 B y3Kux. 
B mociequem cilyuae CJIOUCTOCTh H€CKOJIbKO HalNOMHHaeT KOHOPHTOHOBYIO, HO 
oTmuaeTcd OT Hee OTCYTCTBHeM OCTporo yrvia B BeplmwHe Kymoma., BoKoBoe 
orpaHWyueHne cTromOuKa OT BMelalouleH MOPOAE! HeVeTKOE. Cou, u3ru6ascb 
KHH3Y MH YTOHASCb K Kpalo cTouOuKa, He BCerfa OONeKaloT ero, a OOPasyi0T Kak 
Obl KaPHu3, CBUCarollM c Kpanx cromOuKa moO BCeMy ero MepMMeTpy. STYM 
OObACHAeTCA monepeuHopeOpucrad OObeMHaA (hopMa 9THX CTOMOMKOB. 
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Pocr KOMOHUM HauMHaeTcd C BOSHUKHOBCHHA O4eHb WIMpoKoro (ZO 20—30 cn 
CTOJIOMKa, KOTOPbI BHMMe PacMaqaeTcH Ha MeHee WIMPOKHe, a Te, B CBOIO OF 
pelb, Ha eme Oomee y3kHe CTONOMKU. 

Crpomatosurst atoro Tuna B. I. Macaos (') onpegeiaa Kak Collenia bu 
riatica var. kusiensis Maslov u C. buriatica var. grande Masl., ne aBaa uv 
nogxpoOuoro onucaHud. OHaKO OMMCaHHble BbIle BMOIHe ONpeAeeHHbIe NPH3 
HaKH JlaloT OCHOBaHHe JIA BbIeJICHAA STHX CTPOMATOJIMTOB B CaMOCTOATE/IbHYE 
tbopmy Collenia kusiensis Maslov . 


IOpmatwuHcKagad cepua. ABSHHCKAA CBUTA 
(puc. 1 A, 6; 15, 6) 


Cro6uKH, PacnOsJIOXKeHHbIe HaKJIOHHO WIM BepTHKaJIbHO B MlacTe, oOpa 
30BaHHbI€ HaCIaHBalOlMMMUCA ONMH Hay APyrHM POBHBIMH MHUKPOCJOAMH TOU 
uluHOL oT 0,5 202,5 mM. Crom6uKu MMeloT B HMKHeL YacTH AHaMmeTp 0,7—1,5 cM 
pe3KO paclIMpAIOTCA B WeHTPabHOH uacTH QO 2,5—5 cM H CyxKaloTCA B BEPX: 
He uacTu. Bpicora Kaxoro Takoro cTOONKa, HaNOMMHAIOWero KJ yOeHb Kap: 
Topeia, Kome6etTca ot 7—8 yo 10—15 cm, a CyMMapHas BbICOTa MOCTPOHK} 
qocruraet 1—1,5 m. Ilonepeunoe ceyeHue OBaIbHOe, pexe OKpyrsoe. MuKpo: 
CJIOH KYNOJIOBHAHO M30rHYTHI C COOTHOLICHHEM BbICOTbI KyNOJla K ero WHaMeTpy 
or 1:1 01:4. Tpu6.mKascb kK Kpato crol6uKa, COM yTOHAIOTCA, usrHda- 
IOTCA KHH3Y H OOLIMHO OOeKaIOT CTOMOUK, HO MHOrAa 9TOTO OOJIeKaHHA He Mpo- 
UCXOQUT UH OOpasyeTca Kak Obl KO3bIPeK, CBHCaIOUIMH c kpaa crouOuKa. B OT- 
JIMYMe OT CaTKMHCKHX (OpM, 3ecb He OOpasyeTcA KapHH3a, ONOACHIBAaIOWerc 
CTOJOUK, a BOSHMKaeT BBICTYN C OJHOM CTOPOHBI ero. STO MU onpesesAeT HEPOB- 
HY!0, OyrpucTy!lo NOBEPXHOCTb CTOJIOHKOB. 

IIpu BerBuieHHH OT NepBOHAauaJIbHOrO CTOJIGONKa OTAe/IMeTCH y3KaAH mepe- 
MbIUKa QMamerpom 0,7—1,5 cm, KoTopaa Obicrpo pacuiMpsaeTca KBepxy, nepe- 
XOAA B KLYOHEBHAHbIM CTOJIONK. OTOT NepexKUM B OCHOBAHHH CTOJIOUKa OYeHb 
XapaKTepeH, OH MOCJIy2KHJI OCHOBHbIM NPH3HAKOM IPM BbIAeJIeHHH STHX CTPO- 
matoHToB B. IT. Macaospm (*) B d@opmy Collenia baicalica Maslov. 


Kapataspckan cepus. Katrasckant HW MHHbAPCKAA CBUT HI 


Cpequ cromOuatTbixX BeTBAILMXCA CTPOMATOJIMTOB KapaTaBCKOH CepHv MO2xKHO 
BbIACIIMTb TPH OCHOBHBIX THMa, KOTOPbIe MOXKHO CpaBHUBaTb c Collenia buria- 
tica Maslov, Gymnosolen Steinmann u Collenia ferrata Grout and Broderick. 

Tun I (puc. | A,e; 15, 6). CyOunnuugpuueckne, cla6o u30rHyTHIe cop- 
Mbl, PaCMOJIOXKeHHbIe B MWIacTe BePpTHKAaJIbHO WIM HaKJIOHHO HU OOpas0BaHHBIe 
POBHBIMH BBINYKJIbIMM HaCaHBalOULMMHCA OMH Ha ApPpyruM MUKpoOcJoAMU 
TOJMLMHOH OT HONeH MusIUMeTpa Jo 1—2 mm. Tommuua crom6uKoB Kome6er- 
ca or 1—2 to 7—8 cM, c mpeobaqaHuem cTO6UKOB Auametpom 3—4 cm. Bar 
coTa HX JocTuraer HeCKOJIbKUX ecsTKOB CaHTMMerpos. I]omepeuHoe ceuenve 
CTOJIOHKa OKPyrsloe WIM OBaIbHOe, pexe OHO MMeer (bOpMy MHOroyro/IbHHuKa 
CO CKPyIvI€HHbIMH yrlaMH. COM KyNOJIOBHAHO H30rHyTbI C€ COOTHOLICHHEM BBI- 
COTbI KyNOJla K ero Wuametpy oT 1:3 fo 3: 4. OrpaHnuenue or BMeulaouer 
NOpOAbl YeTKOe — CJIOH YTOHAIOTCA, U3rHOaloTCA KHH3y H OOMeKaloT CTOMOUK 
TOHKOH MIe€HOUKOM, O63 KaKUX-IH6O KapHM30B WIM BEICTyYNOB. BoKoBasa m0- 
BCPXHOCTb CTOJ6UKa rilaqkKas. 

IIpu Beraenuu cTrolOuk yBeMuMBaeTCA B AMaMerTpe U PasyesAeTCA Ha JBa, 
pexke Ha TPH HOBbIX CTOJOUKA, HECKOJIbKO MeHbINerO JMaMeTpa, 4YeM TepBO- 
HauaJIbublit. 

OTM CTPOMATOJMTH USBECTHLI B JIMTepatype Kak cbopmpr Collenia buriatica 
Maslov. 

Tun Il (puc. 1A,e; 15, e). CyOunnuugpuyeckue cron6uku, OObIYHO CHIb- 
HO M3OrHYyTBIC, PacMOJIORKeHHble B MIACTe BEPTHKAIbHO WIM HAKJIOHHO, OOpa- 
3OBaHHbI€ POBHBIMH BBIMYKIbIMA MUKPOCJOAMM TOMLMHON oT 0,1 Zo 1—1,5 uM. 
TowmHHa crouOHKa HeEMOCcTOAHHAad, HaGJOLaloTcA pasqyBbl HW MepexKMMBI, Tak 
4TO AMaMeTP OAHOTO HM TOTO *Xe CTOMOMKA MOKET MeHATECA OT 0,5 203—5 cm 
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oKoBoro orpaHwuenva crou6uKos (A) u dopma 
cbelickux oTmoxKeHu Ypasa. a — Collenia ku- 
6—Collenia baicalica Maslov, aB3aHcKaa CBU- 
za; ¢—Collenia buriatica Maslov, MHHbapcKad CBUTa, 2 — 0 — BepxHut ropu- 


Puc. 1. Xapaktep csloucrocTH u 6 
crom6uKkos (5) crpoMaTOJIMTOB Hs pu 
siensis Maslov, CaTKHHCKaA CBUTAa, 


1: 2——Gymnosolen Steinmann, 0 — Collenia ferrata (?) 


30HT KaTaBCKOM CBMTH 
Grout and Broderick 
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wm Ooulee, Butcora JO HeCKOJIbKUX JlecATKOB CaHTHMeTpOB. IlonepeyHoe ceyeHE 
OKpyrsloe, OBaIbHOe WIM yruioBaToe. COM KYMOJOBAAHO M3OrHyTbl C COOTH( 
INCHHEM BbICOTLI Kyowa K ero Quamerpy or 1:1 go 1:4. Bokopas moBep? 
HOCTb CTOJOUKa Tlaf|Kad, 6€3 KaKHX-JIHOO KapHH30B HJIM KO3bIPbKOB, CJIO 
IIOTHO OOeKaloT CTOMOUK. 

IIpu BerBseHuu CTOMOUK UCMbITHIBaeT PesKHH Pa3sqyB U paselAeTCA H 
Ba WIM HeCKOJIbKO HOBbIX CTOJIOMKOB, He€CKOJIbKO MeHbIUero AuaMeTpa, Ye 
nepBoHavalbuEt. Or onucaHHpix Bpmme dopm Collenia buriatica Maslov at 
CTPOMATOJIMTHI OTIM4AIOTCA H30FHYTOCTbIO CTOJIOMKOB UM pe3KOM H3MCHYMBOCTHI 
UX JMaMeTpa. On HeECKOJbKO HanOMHHaloT (opm, onucaHHple IT. lreiHmar 
HOM Kak Gymmnosolen (8). 

Tun III (puc. 1A, 0; 1 5, 0). Crom6uKku, pacnomoxeHHble BEPTHKAaJIbH 
B mulacTe HW OOpa3s0BaHHble HepaBHOMePHbIMH MO TOJMNMHeE, Y3JIOBaTbIM 
BOJIHMCTBIMH BBIMYKJIbIMA MHKPOCJIOAMM TOM{MHOH oT 0,1 qo 2 mM. TouuMH 
cro6uKa KoseOerca oT 0,5 40 3 cm Cc Mpeo6MazaHuem cbopm AMamerpom 0,75— 
1,5 cm. lomepeunoe ceyenue umeet POPMY MHOFOyroJIbHUKa WIM CIORHOK 3yC 
yaTou dburyppt. BokoBad MOBepXHOCTb YeTKad, HO HepoBHad. CJIOM MJIOTHO O 
MeKatoT cTONOUK, O€3 KAaKMX-JIM6O0 KaPHH30B WIM KO3bIPbKOB, HO BCJICCTBH 
H€paBHOMepHOH TOJIIMHbI A y3JIOBaTOCTH 9THX COeB OOKOBaA NMOBepXHOCT 
cTrolOuKa Meer GyropyaTHI, y3lOBaTHIH OGJIMK. 

Cro6uK BeTBHTCA Ha Ba, pexKe Ha TPH HOBbIX OO/Jlee TOHKHX CTONONKA 

CrpoMaTOIuTbI 93TOrO THMa HeCKOMbKO HanomuHator Collenia ferrat: 
Grout and Broderick (’). 

CpaBHeHue ONHCaHHbIX (OPM MO3BOJIAeT TOBOPHTh OO ONnpexeIeHHOH HanpaB 
JIGHHOH H3MCHYMBOCTH HEKOTOPbIX HX MpH3HakoB. K sTHM Mpu3HaKam CJeLye’ 
OTHECTH: : 

1) xapakTep BerBJleHHA — OT MpocToro AeseHHA WIMpOKOrO CTONONKAa Hé 
Ooee MeKue (CaTKHHCKad CBHTa) QO CJOKHOTO BeTBJICHHA CTPOMATOJIHTOE 
KapaTaBCKOH cepHuH; | 

2) xapakTep OoKOBOrO KOHTAaKTa CTOJIOHKa c BMellaomeH mopoxoh — 01 
(OpM C HeNOJIHbIM OOJIeKaHHeM CTOJOMKAa CJIOAMM B CaTKHHCKOM HM aB3AHCKOL 
CBUTaX JO (OPM C OTYETHBbIM OOJIEKAHHeEM B KapaTaBCKOH cepuy; 

3) XapakTep C/JlOHCTOCTH — MOABJICHHe B MHHbAPCKOM CBUTE CTPOMATOJIMTOE 
C H€pOBHOM y3s10BaTOH, Kak Obl «ApoxalleH» CIOMCTOCThIO; 3TH POPMbl MO XKHC 
CUHTaTb TlepeXOQHbIMA K mMaJleo30HCKMM cTpomMaTouutTam Tuna Collenia ocu:- 
naica Maslov, Collenia umbella Maslov (§). 

B Hefaslekom OyfyuleM, OYeBHHO, MOXKHO OyfeT cTaBHTb BOMpoc oO pas 
AeneHuu orpoMHo rpynmsr Collenia Ha HecKOJIbKO MeHee KPYyNHBIX rpynn 
B. II. Mactiop mpeqmarai, HanpvMep, BBIJeIHTb BCe CTOOUATHIe CTPOMATOJIMTE 
B rpynny Collenia columnaris; E. M. Jltorkesuy (4) — soccraHoBuTb xapak 
TepHBIM «pox» Gymnosolen. OqHako Jo JeTaibHoro U3yYeHHA BCeX COOPaHHE!} 
MaTepHaJlOB HW TOUHOFO YCTaHOBJICHHA CBASH STHX COPMC MaeOsOliCcKUMU CTPO 
MaTOJIMTaMH WaBaTb PCKOMeHAAallMM JIA OKOHUATEIbHOTO peleHHA Bompoc: 
BPA JIM wWeslecooOpa3Ho. 

TlomyueHHbie JaHHbIe NOSBONAIOT CMe pa3 OTMETHTb, YTO MCMOb30BaHHt 
CTPOMATOJMTOB JIA CTpaTurpaduu mpescraBaerca BeCbMa MHOrooGelllarolluM 
a CaMH 9TH OOPasOBaHHA 3aCJyKMBAaIOT CaMOFO TIaTeIbHOrO H3y4eHHA. 


TeomorHueckuli HHCTHTYT Tlocrynustio 
Axayemuu HayK CCCP 18 I 1960 


UMTHPOBAHHAS JIMTEPATYPA 


1M. HW. Papanpb, O Bospacte u ycosuax o6pa3s0BaHia ApeBHUX CBUT 3amaHoro cK 
Ha 1O. Ypana, M.—JI., 1946. #2 H.H. Kpua er TAH, 126, Ne 6 (1959). 2 WH 
Kps 108, J{AH, 127, Ne 4 (1959). 4E. M. JliorKkesuy, Tp. BHMIPH, cneu. cep. 
B.4(1953).  ° B. WI. Macaos, Ipo6emet naneontonoruu, 2—3 (1937). SB. Ie Mtame 
a2oB, IIpo61emp naneontonoruu, 5 (1937), 7? F. F. Grout, T. M. Broderick 
Am. J. Sci., 48, Ne 297 (1919). ®§&G Steinmann, Fennia, 31, Ne 4 (1911). 
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Hoxnayn Akagemun nayrx CCCP 
1960. Tom 132, Ni 4 


PEOJIOLHA 


B. T. JIEBEXEB 


OCHOBHbIE MOP®OCTPYKTYPbI WEHTPAJIBHOU UACTH 
A3KATCKOrO KOHTHHEHTA 


(IIpedcmaeaeno axademurom H. II. Tepacumocoim 29 X11 1959) 


Bonpocsl POpMHpoBaHHA HavOoNee KPyNHBIX SJIEMeHTOB pellbeda Seman, 
XOJAMIMeECH Ha PpaHH TeOMOpHOJIOrHM HW TeOTeKTOHHKH, B  HacTOALIee BPpeMsA 
ABJICKaIOT MHOTHX MccieqoBatTeten. JIA analu3a STHX BOMPOCOB INMpoKO 

MeHAeTCA MeTO BbIJeeHHA MOP*ocTpyKTyp KaK KPYMHbIX, HO  IL@JIOCTHBIX 
orpacbwyueckuX H TeKTOHHYeCKHX OOpa3oBaHHi (%,°,°). 

C sTow TOUKM 3PeHHA MbI PaCCMOTPUM WeHTpabHylo yacTb A3MaTCKOrO KOH- 
We€HTA, 10 KOTOPOH NOHHMaeTCA 1OxKHAA YacTb CuOupH, Cpegusaa u Llentpaub- 
a Asua, Copetckuit JlambHuu Boctox, Teppuropua Kutaa u ceBepHad uactTb 
HgoctanHa. MmenHo 3fecb, Ha NOCIeHHX 9TaMaX TEOTEKTOHHYECKOTO Pa3sBuTHA 
eTO KOHTHHEHTA, MMeCIM MEeCTO BeCbM@ BaxKHbIC TEKTOHMYCCKHE ABJICHHA, 

KO OTPa3HBIIHeCH Ha CTPOCHHH COBPeMeHHOrO pesibetha — mpomecc «akTu- 
3allMM» OTJCIbHBIX YUACTKOB aJIbMMHCKOM miaTpOpMbI H MHTCHCHBHBIe HeO- 

TOHHYeCKHe ZBwKeHHA. IIpu sTOH HOBOH chopMe TeKTOHHYeCKOrO PasBHTUA 

HOW KOPbI, B CBA3H C QPOOJIeHHeM %KeCTKHX MIaTPOPMCHHBIX YuUaCTKOB C 
HeMJICHH3HPOBaHHOH MOBepXHOCTbIO Ha GJIOKH MH pe3sKOH uddepenmuaiuek 

BePTHKA@JIbHbIX JBYWKeHHH, ObWIO CO3aHO HECKOJIbKO 30H IVIbIOOBLIX Trop Cc 
OrOUHCJICHHBIMH HeOOJIbUIMMH BHYTPCHHHMH MeKPOPHbIMH BNayqHHaMH. 

adore (4) MbINOKa3aJIH, YTO MpOWecC aKTHBH3AIMH HE TOJIbKO NPHBEJ K Co3fa- 

10 rop IOxkHOoH CuO6upu, HO M OTPa3sHJICA Ha pelbede 10x%KHOM MOMOBMHbI ak- 
MYJIATHBHOH SanagqHo-Cu6upcKOoH HH3MeHHOCTH. 

Heo6xouMo HalNOMHHTb, YTO MpecTaBJIeHHe O MOJHOM COOTBETCTBHM rop 
PaBHHH FeOCHHKJIHHAIbHbIM OOaCTAM M IWaTsPOpMaM yxKe He OTBeUaeT CO- 
@MCHHbIM JaHHbIM, H MOSTOMY MPH PaCCMOTPeHHH BOMPOCOB B3aMMOCBA3H Pelbe- 

H TEKTOMHYECKOFO CTPOCHHA 3EMHOH KOPbI CeAyeT YUMTHIBATh MpPeIecTBy!0- 
yiO MCTOPHIO pa3BHTHA ee COCTOAHHA, a TaK»Ke HeOOpaTMMOCcThb Tpouecca ee 
I3BUTHA (°). 

B mpefenax WenTpaibHo yacru AsvaTCKOrO KOHTHHEHTa MOXHO BblJe- 
iTb HeCKOJIbKO rpynn oOvlacTeH, pebed=) KOTOPbIX OTpaxKaeT rlaBHble 9TAaNbI 
OTCKTOHHYeCKOrO pasBUTHA 9YTOFO yuacTKa 3eMHOHM Kopp. TeppuTopHabHo 
(MW COBMaaioT C OCHOBHbIMH CTPyKTYPHbIMM eCMHMIaMu. 

1. O6macTu c JeCHyTalMOHHbIM pebedoM MpeeJIbHbIX PaBHHH HM OCTATOUHBIX 
)PHEIX MACCHBOB Ha CKJIauaTbIX JMOKCMOPHMCKMX M MasleosOHcKUX CTpyKTy- 
ix — Ypan, Cepepxult Kasaxcran, cesepHaa uacrb Moxromuu u Bocrounoe 
alikalbe, oOsacTb Baituana u myctTeiHu Asammanb. Cwa *%e OTHOCATCH 
lockoropba Cpequel CuOupuu nouvlyoctpopa][ekaH Co CpaBHUTeJIbHO MOJIObIMH 
3aJIbTOBbIMH MOKPOBaMH. MopmupoBanue pelibpeta STUX OOJIacTeH Mpoucxo- 
(10 B WiaTsOPpMeHHBIX YCIOBMAX MpH MasOl TeKTOHMYECKOH MOABHXHOCTH, 
© oTpaxkaeTcd B paBHHHHOCTH HM CrvlaxKeHHOCTH (pOpM. 

2. OOnacTH C paBHMHHbIM JeHyalMOHHO-akKyMYJIATHBHEIM pesbepom Kpyli- 
IX BIaMH, WlaTO MH MOCKOTOpHH, CIOXKCHHIX MC3030HCKMMM H YaCTHUHO 
MHOZ3OHCKUMH Cia6O WUCIOWMPOBaHHbIMH OCaMOUHbIMH TOVIMLAaMH, MepeKPbi- 
fOULMMM «xKecTKHe MaccuBE,— J>KyHrapcKas, Tapumckas, Ilatinamckaa 
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Cpryanckaad BuaquHbl, Opgoc u JIéccopoe naTO, BbICOKOe THOeTCKOe MJ10C 
roppe Uanrran. HesaBucuMo OT pa3JIM4HOrO BbICOTHOTO MOJIO*KCHHA M CO 
HOWeHHA C COCe_HUMH OporpacdH4yecKuMH SJIeMeHTaMH, pedibed STHX o61ac 
OTHOCHTCA K OMHOH rpynme B CBASH C OMMHAKOBOM UcTOpHel TeOTEKTOHUYECKC 
pa3sBuTHaA MH CxofHOH mopdosorueh. Ee XapaKTepHOH YepTOH ABIAeTCA Pz 
HHHHOCTb. B HeKOTOPBIX CJIyYaAX HaOMOMaeTCH 3HAYMTEMbHaA PaCwIeHeHHOC: 
OOyCJIOBeHHad JeCATEIbHOCTbIO COBPEMCHHBIX SK3OFCHHbIX areHTOB (pek, dé 
HHKOB HM Betpa). Pesdbed atux oOJacTel PopMupoBaJIcA Npu CaObIX TEKTOE 
YeCKUX JIBIXKCHHAX C MpeobsJaqaroujeH TeHJeHWMeH kK OMyCKaHHI0, HM JIMIIb 
noculeqHeM 9Tane, B Mpollecce HEOTEKTOHHYECKHX JBHXKeHMM, OHH ObIWIM BTAF 
ThI B OOuLee NOMHATHE. 

3. OGacTH C PaBHHHHbIM aKKYMY/JIATHBHBIM PeJbeOM OOLIHPHbIX TCKTOE 
YeCKHX BIaMH, HaYaBLIMX Pa3BHBaTbCA Ha TwJlaTpopMax C HataJla Me3030A 
BbINOJIHCHHBIX MOILHO ToOsMeH Me3O030MCKHX H TvlaBHbIM OOpa3s0M KaHHO3c 
CKHX PbIXJIbIX OTJIOXKeHHH, HE MpeTepMeBMIHX MeTAaMOpH3Ma MH OYeHb Cla 
ucMOWMpoBaHHBIx. K Hum orHocaTca SanaqHo-CuOupcKan, Typanckaa, Bo 
Touno-Kutalickan wu Mugo-laurckan Hu3MeHHOCTH. J[Be nocueqHve rlaB 
pasBHTHe NOJYYHIH B KOHIe TpeTHYHOrO HM Haualle “YeTBePTHYHOTO BpeMe 

4. OG6NacTH HIOOBLIX TOP H M@XKPOPHHIX BUAaLMH, OOPasOBaBLIHXCA B HE 
reHe H YeTBEPTHUHOM Mepvose, IPH AaKTHBU3ALMH HEKOTOPHIX YacTeH aJIbMMUCK 
nuiatpopmpl. [lopepxHocru rop HecyT Ha ceOe ABHbIe IiPH3HaKH ApeBHUX 31 
MOB BbIPaBHHBaHHA, MPOTeKaBIIHX B HOPMAJIbHbIX IJIaTPOPMeCHHbIX YCJIOBUA 
Tlosxke, Kora STH YCOBUA H3MCHHMJIMCb HM MeHEMJICHH3MPOBaHHBIe yYYaCTKH EC 
KOH MlaTPOpMb! ObIIH pasqpoGJeHbI HM OTe bHHe OJOKM MPHNOAHATHI WIM On 
UCHbI, PC3KO BbIPOCa POJIb SKSOPCHHBIX aP€HTOB, KOTOPbIe PaCwWIeHHJIH B T 
WIM HHO CTEMe€HH MPHNOLHATHIC GJIOKH UM 3aNOJIHHIM PbIXJIbIMM OTJIOMKeHHAL 
oO6pas0BaBlIHecA Me2xKTOpHble BUa,MHbI. HecmMoTpsA Ha TO, YTO pebed) STHX C 
JlacTeH pe3KO pacuwJIeHeH KaK TEKTOHHKOM, Tak H 9K30reCHHBIMH (bakTOpaMH, e 
OCHOBHOM YepTOu CJleyyeT CUHMTaTb PABHHHHOCTb, KaK OCOOeCHHOCTH Goulee pe 
HIOIO, UCM HOBelIee pacuwleHeHHve. B sty rpynny BXOAAT ropuHble oGsacTH IO; 
HoH Cu6upu, Jlaibnero Boctoxa, LlentpaibHolt u Cpegpuet Asuu u CepepHo 
Kutaa. Han6oulee aAPKO BbIPpaxkeH MpOWecc aKTHBAHH B MOULHOW 30HE, MpPOT 
ruBaroujeica oT Ilamupo-Amaa fo Sa6alikasibaA K BepxOBbsAM p. OuleKmpl. B1 
pad 30Ha MeHbIUero pasMepa pacnoJlaraeTca B CepepHom Kurtae oT I|vHbsM 
mo XMHraHa, oruOan c O6eNX cCTOPpOH nuuTy Opjzoc. 

5. OOslacTH TopHbIX CHCTeM, OOpa30BaBIMXcH B Mpolecce aJJbnuicK! 
CKJaqKOOOpa3OBaTeJIbHbIX JBHXKEHHH WH MOCMeLYIOULHX MOLLHbIX BePTHKAJIbHE 
HEOTEKTOHHYECKHX MORHATHH. Croga ornocatca Tumasau, Kapakopym, In 
ykyum, [Japonamus u ap. B ux pesbee npeobsamaior peskuve albnMlicK 
9PO3HOHHO-FIAMLMaIbHBIe (OPMbI C OFPOMHBIMH aOCOJIOTHBIMH BbICOTamu. X 
PakTepHO, YTO CJIeAbI APeBHeH NeHeMJIeHH3alHH 3eCb MOUTH NOMHOCTbIO ¢ 
CYTCTBYIOT, H N€PBHUHbIN TOPHbIt pesbed STUX CHCTeM ABIAeTCA reosornyec! 
CaMbIM MOJIOJBIM Ha TeppuTopuu Bcet Asun. 

Mrak, B oco6eHHOCTAX pembeda WeHTpasbHO uactH A3uu B TOM HK UH 
CTeMeHH OTPa3HJIMCb BCE OCHOBHbI€ 9TaMbl FEOTEKTOHMYeCKOFO pasBUTHA. 
PaBHMHHOCTh, KOTOPas XapakTepusyeT OFpoMHbIe MpocrpaHcTBa paccmaTp 
BaeMOM TeppUTOPHH M MPHCyila He TOAbKO PHICOMeTPHYeCKH MOHWKEHHBIM yt 
CTKaM, HO HM TOPHbIM paHOHaM, HauaJla 3akJlaqbIBaTbCA B BeCbMa OTaJleHH 
BpeMA —B NepHO MeHeMIeCHH3alMH B BepXHeM MpoTepos0e OKeMOpHiicK: 
nuiatpopm: CuOupcKoi, Kuraiicxolt u Wuguiicxoli. Ecrecrsenuo, ne caeny 
CUHTAaTb, UTO COBPEMeCHHad MOBEPXHOCTh AeHyTalMOHHLIX PaBHHH STUX Obs 
TeH UMeeT MpOTepOsOMCKHH BOs3pacT. ITO HaO NOHHMAaTb B TOM CMBICJIe, YTO J 
JOBMA PaSBUTHA PABHHHHOCTH pellbeha 3ao*KUJINCb elle B MpoTeposoe H NE 
HOWKAIOT OKa3bIBaTb BJIMAHME NO HacTOslee BpeMaA. 

IIpu nocnexyroulem yBeMYeHHM TeppuTopuN xKeCTKHX WaTpOpM BO Bpe 
HOBBIX SOX CKJaqKOOOpasoBaHHA eHyaWMOHHbIe PaBHHHbI MOcTeHeHHO < 
XBAaTbIBAaloT Bce OdJIbIIMe MPOCTPaHCTBa M JOCTHTalOT MAKCHMAJIbHBIX pasmep 
B KOHI[e NaJleo30a — Hayasle Me30304, MOC/e repilMHcKorO TeKToreHesa. BA 
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poe HaCTyMaeT HOBbIM BaKHeHINHH 938Tal B PasBHTHH yyacTKa 3CMHOM KOpbI, 
pa3yroulero HEIHe AguaTCKH KOHTHHeHT. B mpefenax OOUIMPHEIX MaTpopm, 
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mc. 1. Cxema OCHOBHEIX MopdocTpykKTyp WeHTpambHOW uacrH AsMaTcKorO KOHTHHeHTA. 
—o67acTH Cc leHyJalMOHHbIM pebeoM MpPefeIbHbIX PaBHHH MM OCTATOUHbIX TOPHBbIX 
ACCHBOB Ha CKJaquaTbIx JOKeMOpHlicKHX M Mameo30lckux crpyKTypax: 1A — Cpeyque-Cu6up- 
Koe mockoropbe; 15 — Cesepuplii Kasaxctan; 1B — Cesepnaa Monroaua; 1 — o6sacTb 
| Boatwiana u mycrbtHH Anauianb; /Z] — nomyoctpos JleKaun. 

— o6acTH C paBHHHHbIM J\eHyalHOHHO-aKKYMYJIATHBHbIM pebetOM KPyMHbIX BNaHH, 
M@TO HW MOCKOFOpHH, CJIOMKEHHBIX ME3O0KAHHO3OHCKHMH OTJIOXKEHHAMH Ha J PeCBHHX 2WKeCTKUX MaC- 
ipax: 2A — J>KyuHrapckaa Bnagquna; 25 — TapumcKaa snayuua; 26 — Llaijamckaa Bnaguna; 

2f — Opgoc u Jleccopoe naato; 2J] — Cpluyanckas Bnaquna; 2E — Uaurtan. 
— o6aCTH C paBHHHHbIM aKKYMYJIATHBHbIM pesbec:bOM OOWMPHbIX TEKTOHMYeCKUX BNAaIHH, 
VWIOMKUBIUHXCA B Hayayle Me30308 H B KalHo3s0e: 3A — SamagqHo-CHOMpcKasA HH3MCHHOCTh; 
5 — TypaycKaa Hu3MeHHocTb; 3B — Bocrouxo-Kutalickan HusmMeHHoctTb; 38 — Mugo-lanr- 
cKasd HH3MCHHOCTD. 
u &§—o6nacTH frbl6OBbIX TOp HM M@KrOpHbIX BIaqHH, OOpasoBaBIUMXCA B pesyJbTaTe 
KTHBHBIX OJIOKOBBIX JBH2Ke€HHIi B Me3030€ H KalHo30e: 4 — MexKropHble TeKTOHMYeCKHe 
1aMHbI C AKKYMYJIATHBHBIM PaBHHHHbIM pebetbom; 5—ocH OCHOBHBIX XpeOTOB ribIOOBbIX Trop. 
6 — ocH TMOJ3eMHEIX xpeOTOB B pewbedbe HHXKHeErO Apyca MINT. 
— POPHble CHCTeMEI, MpeTepNeBUIMe AJIbMMMCKYIO CKauaTOCTh H HEOTCKTOHMYeCKoe NOAHATHE 


COOCHHO B 1OX%KHOM U 3anagqHOw uacrax CuOupcKol u nouTH m0 BceH Kuraticxon, 
a3BUBaeTCA Ocob0e ABJIeHHe, HasBaHHoe B. B. Bemoycospim (*) TeKTOHHYeCKOH 
Hpdepentvaneli. OHO COCTOAO B pacuIeHeHHH MaTPpOpM Ha MHOrHe yuacTKH 
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KH NOJHATHA UM OMyCKaHUA nO paspbiBam. HanOoulee CHbHO 9Ta JuddepeHu 
IMA MIpOABHJIaCb B palionHax KaJleJOHCKOM M TepUMHCKON CKauaTocTH, THE | 
BbIPaSHacb B PasBHUTHH Upe3BblIuaHHO KOHTPaCTHBIX H SHAUHTCIbHbIX 10 Ff 
MepaM noquATHH uv BnaguH (Ypan, Sanaquo-CuOupckasd HUSMeHHOCTD, 10%) 
yacrb Kuralickoli nuatpopMbi u T. 1.). YMepeHHad TeKTOHMYeCKaA Audpep 
Wualua HaGwoaeTca B upesetax HawOosee J PeCBHUX MACCHBOB, YaCTH KOTO 
Obl MpeoOpasoBaHbl B OMOKOBbIC XPeCOTbI C COOTBETCTBYIOWIMMH MOKPOBHB 
cKJlaKaMM MOJIOqoro OcaqouHOrO MOKpoBa, KaK, HallpuMep, B 30He MupIna 
Tafixanmana u Jloisumana, oOpamisatomux Opyoccku MaccuB. OTOT 
wecc, KaK Mbl CUHTA€M, BO3MOXKHO, ABJIACTCH HaYaJIOM TOTO ABJICHHA, KOTO 
B 9MOXY HeOTCKTOHHYeECKHX JBMXKCHHM MPOABMJIOCh B Bue AKTHBH3AIMH € 
6omee OGWIMPHBIX YaCcTeH abNHMCKOM MaTPOpMBI. 

Takum OO6pasoM, CJIeXYIOULMM BaxXHeHIUMM 3TaNOM TeOTeKTOHHYECKOFO P 
BUTHA pacCMaTPpHBaeMOl TeEPPUTOPHH, OKAa3aBIIHM PelMlarolllee BIMAHHE Ha OK 
yaTeIbHOe (OPMUPOBaHHe ee COBPEMEHHOFO pesbeda, ABJIACTCA 9M0Xa HEOT 
TOHHYeCKHX JIBMXKCHHH, HavaBIHXCA B MIHOLeHe. | 

CaeqyeT OTMeTHTb, TO MpeMWeECTBOBABLIHH abIMHCKMH TeKTOTeHes 
OKa3all OOJIbIOrO BJIMAHUA Ha (bOpMupoBaHve coBpemeHHOrO perbeda Az: 
TaK KaK MMe@J JIOKasIbHoe pacmpocTpaHeHHe, H AacTOAMMe cKayqKooOpas 
T@JIbHbIC JBUXKCHUA B OCAOUHOM MOKPOBE MMEJIM MECTO JIMIb B Y3KOH NOU 
MexkRy oOumMpHol Cepepo-A3uaTcKOH aJIbNHHCKOH TaTpOPMOM UM 10%KHBI 
MaccHBaMH. OporpaduyeckiH Ke 9TH CKilaquaTEIe OOaCTH OPOPMUIHCh 
MOCJIELYIOULUX BePTHKAJIbHbIX HeEOTCKTOHHYeCKHX BwKeHHAX. IlocueqHHE 
IeHTpasIbHoH uacru ASHM MPpOABMJIMCb BeCbMa HHTCHCHBHO B Bue 3HaAUHTEs 
HbIX NMOJHATHH WM ONyCKaHHH, yCHJIMB pee BCerO KOHTPaCTHOCTh |PeJIbe 
B TeX 30HAX, Te HME MeCTO GOJIOKOBbIC JBYXKCHHA B Me3030e, H 3aTeM 3Hal 
TeJIbHO PaClIMpuIH Ux MO Miomayu. | 

Vrak, Bce HavOoulee KPyMHbIe SIEMCHTHI Pebecba WeHTPabHOK yacTru ABH. 
CKOrO KOHTHHeEHTa — PaBHHHbI (AKKYMYJIATHBHbIe WIM JeHyalMOuHble), MJ 
KOFOpbA HM FOPHbIe COOPyKeHHA T0ObIX PasmepoB — OOpPa3s0BaIHCb MPH Be} 
me, Waxe peskO mpeoOJlaqatoujeH pOJIM TeKTOHHYeCKHX MpoOleccos. | 


UepHoBHuUKHH rocyapcTBeHHbIit Tlocrynuso0 | 
yHHBepcuTer 25 XII 1959 


UMTHPOBAHHAS JIMTEPATYPA 
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Joxnxayn AKkagqemun nayx CCCP 
1960. Tom 132, Ni 4 


TEOJIOTH A 


B. K. MAHbKOBCKHH u A. ©. TAL[MJIOB 


O BBAMMOOTHOWIEHHAX MEXKY APXENCKUMH 
WH MPOTEPOSOMCKHUMH OBPA3OBAHMSMH B IO)KHOM 
YACTH BOCTOUHOrO CAAHA 


(IIpedcmaerexo akademuxom H. C. Ilamcxum 9 7 1960) 


JlokemOpuiickve OOpasoBaHUuA CJlaraioT CYLIeCTBeHHYI0 YaCcTb TeppuHTOpHH 
ocTouHoro CasHa. IIpu pacuneneHum 3Tux o6pa30BaHHli UCCeqOBaTeJIAM 
PHXOMMTCA CTAJIKHMBaTbCA CO 3HAUHMTEIbHbIMH TPYJHOCTAMH, TaK KaK He BCe 
TOMMMH H CBUTbI aPXeA HM MPOTeEPO3OA BbINeAIOTCA C MOCTATOUHOH NMOCTOBepHO- 
CTbIO. OCHOBHbIC KPHTePHH JIA UX BhIAeICHHA — HaJIM4He HECOraCHbIX 3aJlera- 
MMM, JIMTOJOrMyecKne OCOOCHHOCTH HM Apyrve NpH3sHakW — BO MHOFHX Ciyuanx 
3aTYIICBbIBAIOTCA H3-3a BbICOKOM CTeM€HH PerHOHAaJIbHOFO HW KOHTAKTOBOFO MeTa- 
MOp(PH3Ma, a TakxKe W3-3a CJIOKHOH TEKTOHHKH perHoHa. HepeyKo mpuxogutcs 
YKOBOJICTBOBaTbCA pa3JIM4HeM B MHTeCHCHBHOCTH MeTaMOpdH3Ma, HaJIMuveM 
JIM OTCYTCTBHeEM CpeqH JOKeEMOPHUCKUX OOpas0BaHHH MaCCHBOB TeX HIM MHbIX 
HTPY3HBHbIX KOMIJICKCOB, CTPYKTYPHBIMH OCOOCHHOCTAMH HM APyrHMU KOCBeH- 
bIMH IpH3HakaMu. 

B3aMMOOTHOIMeHHA apXeHCKHX H HMKHENPOTePpOSOHCKUNX OOpas0BaHHl Ha 
eppuTopuu Bocrouxoro Caxna Obl H€ACHBIMM, TaK KaK HHIe He Obi OTME- 
€H HOPMAJIbHbIM (He TEKTOHHYeCCKHH) KOHTAKT Me@XK]Y HMMM. 

B 1958 r. aBTopaMH B CocTaBe BOCTOUHO-CaAHCKOH rpynnp naptuh BCETEV 
MpOBOLWOCb U3y4ueHHe CTpaTHrpadun AoKeMOpHA B patione TyHkuucKux Toup- 
MOB u Oaccelina p. Kuroas. 

B u3yyeHHom paloue apxelickve OOpa30BaHuA peCTaBJIeHb! (CHH3Y BBepx) 
WapbokasIraHcKOW HW CJIOAAHCKOM CePHAMH, CTPaTOTHMbI KOTOPEIX OMHCAaHBI 
H. H. Tanypospm B 1931 r. B pu6atixanbe. Apxelickul Bo3pacT sTHX TOU 
B HaCTOAMLee BPCMA HE BbISbIBACT COMHCHHH Y NOMaBJIAOWerO OOJIbUIMHCTBA Hc- 
eneqopateneH. Ulappoxanraickaa cepua mpeycraBJleHa 3e@Cb HHTCHCHBHO MHF- 
MATH3HPOBaHHbIMH OHMOTHTOBLIMH, TpaHaT-OMOTHTOBLIMH, POrOBOOOMaHKOBbIMH 
M Apyrumu ruecamu MW am@uooJMTamu. 

Ila CUMOAAHCKOM cepHu, 3aJleraoujeH CoriacHoO Ha NOposax wWapbnKadJ- 
raickoH CepHu, XapakTepHO BeCbMa 4aCTOe YepefOBaHHe Pa3JIMYHbIX BbICOKO- 
MeTaMOP(PH30BaHHBIX NOpos. Secb WHPOKO pa3sBHTbI OHOTHT-POroBOOOMaHKO- 
BbIe, IpaHaT-GHOTHTOBbIe, THMePCTeHOBbIe, ABYMMPOKCeHOBbIe, MMOMCH-poro- 
BOOOM@HKOBbIe FHeHChI H MWiarMorHelichl. OTMeueHbI Tak»xKe MHPOKCeH-CKano- 
JMTOBLIC, AMPHOON-CKaNOJIMTOBbIC, KBapIl-KapOOHATHbIe NMOPOAL H MMPOKceHO- 
BbIe NOPOAbI THMa POTOBHKOB.’ KapOoHaTHble MOPOPb BCTPevawoTCA KaK B Bue 
MAJIOMOLLHbIX (MeTPbI — MepBbIe JECATKH METPOB) FOPH3OHTOB, Tak M MayKaMu 
B 100—250 m. BcrpeyeHbl MHpOKCeHOBbIe, NMHPOKCeH-SMMAOTOBLIe, CKanOJUT-- 
MMPOKCeHOBBIe, OJIMBHHOBbIe, POTOBOOOMAHKOBbIe H Apyrve KaJIbuMpupeyl. 

Ha onucaHHblx BbIlMe OO6pasoBaHuax CIOAAHCKOK cepuu A. ®. TanMJioBbim 
B BOsOpasfembHow uacTH TyHKHHCKHXx TovubiOB Obl OOHAaPyxeH FOPuSOHT 
KOHTIOMepaToB, 3aJleralollvli B OCHOBaHHM KapOOHaTHO-rHelicOBOH CBUTHI, 
Ha3BaHHOH MM apXyTCKOH. Bpixofbl 9THX KORIIOMepPaTOB ObIIM ONMCaHbI m0 
p. ApxyTy “ ero npvtToKam, a Takxxe m0 mpaBomy mputoKy p. Bubunpa. Aua- 
JOrM4HbIe KOHTOMepaTH! OpiiM omMcaHpt B. K. Manbkosckum no p. XolroTKe 
(npapni mputoK p. Kuroli-Kuna). Impi0pl THX 2K KOHTVIOMepaTOB BCTPeYeHbI 


903 


E. 1. Toapmanom no p. 3axapKuHol. HecmorpsA Ha TO, UTO MeCTa HaXOZOK KOL 
PlOMepaTOB MPOCTPaHCTBEHHO PasOOUleHbl Ha 3HaUHTeIbHbIe PaccTOAHHA (mp 
mepHo 50 KM), OMHaKOBOe crpaTurpadHuyecKoe NMoOAKeHHe, HLeHTHYHOC 
o6muKa M MerporpactHyeckoro COCTaBa MO3BOJIAIOT YBEPCHHO CHHTATb UX OAHE 
BO3PaCTHbIMH OOpa3s0BaHHAMH. 

O6nomouHDI MaTepHadl KOHTIOMepaTa HMeeT pa3JIMYHy!O CTeMeHb OKAaTa 
HOCTH HW MIOXO OTCOPTHpoBaH MO pasMepaM: Hapsay C MCAKHMH OOJIOMKaM 
(HOM MMJIMMMeTpa), BCTpeyaloTCH yMJIOULeHHbIe TabKH, AOCTHTAtoulMe 206 
10 JWIMHHOu ocu. MecraMu rasIbKH OTCYTCTBYIOT HM OOJOMOUHBIM MaTepHal Mpe) 
CTaBJleH JIHIIb KpyMHbIMM mecuanMkamH (MeHee 0,5 cm). HacbiileHHOCTb KOHTIAC 


Puc. 1. Basanbubiii KOHrOMepaT apxyTCKoH cBHTEI. | : 2,5 


MepaTa OGJIOMOUHbIM MaTePpHaJIOM TaKx*Ke He BbIepxXaHa 10 MpocTHpanuiw. Kosy 
YeCTBECHHbIe COOTHOLICHHA WeEMeHTa H OGJIOMKOB MCHAIOTCA B WIHPOKUX mpesela 
(ot 1:1 go 5:1). Tanbku mpencraBuieHbt pa3vIM4HbIMH THeHCamu (MHpoOKce 
HOBbIec, AMPHOOJIOBHIe, CJIIOMAHbIC, MarHOrHelichl}), MOpOkaMH Tuma MUpOKCeE 
HOBBIX POrFOBHKOB HM MPaMOPaMH CJIOAAHCKOM Cepuu, a TakKe FPaHMTO-rHelcam 
KurolicKkoro HHTPy3HBHOrO KOMIVJIeKCa apxeHcKoro Bo3pacTa. 

Kpome nepeyHCJleHHbIX MOpO, B WEMeHTe KOHTIOMepaTa HaGMOMaeTCcA OOJIE 
woe KOJIMYeCTBO OKaTaHHbIX HM MOJyOKaTaHHbIX 3e€PeH KBaplla, mlarvoKJa3 
(ONrOK1a3-aHesHHa), MOHOKJIMHHOTO MMpPOKceHa, PexKe OObIKHOBeHHOH porc 
BOW OOMaHKH, poMOM4eCKOrO MMpOKceHa MH MHKpOKHHA. Bo Bcex muax 01 
Me¥aeTCA 3HAYHTEIbHOe KOJMYeECTBO CAOOOKAaTaHHbIX 3epeH cena, ABJIAIOUL 
rocs XapaKTePHbIM aKILeCCOPpHeM JIA THEMCOB CJOMAHCKOM cepun. 

OOsOMOUHbIM MaTepHal CILEMeHTHPOBaH TeMHO-CepbIM MeJIKOKPUCTamIMye! 
KHM KapOOHaTHbIM MaTepHaJIOM MaCCHBHOrO OOHKa (Oaccelin p. Kuroii-Kune 
WIM C YeTKO BbIPAaxKeHHOM CJlaHieBaTocTbio (p. Apxyt). [Ber wemeuta o6yca0l 
JieH MeIbuatimelH rpapuTroBol MbiIbIo, paccexHHOM B KapOOHaTHOM MaTepHasm 
[lement Oa3abupit. Mouyuocrb ropv30HTa KOHTAOMepaTOB Ha pa3HbIX yuac’ 
KaX pa3JIMuHa, HOB OOMeM He MpeBbimaet 70 M. HenocpegxcTBeHHO Ha KOHTVIOM 
paTax cormacHo 3aJleraeT KapOOHaTHO-rHeHcoBad TOULa OOIel MOULHOCTb 
nopagKa 3000—3200 M. 

Sylecb BbIAeAIOTCA (CHH3Y BBepXx): 


1. JlevkoKpaTornie: KRApUMTO-MHECEiisus wlies. 2 ek -pueeieyee esi 
2. TeMHo-cepblerrpapHTOBBe MPAMOPBl «oe ayo sane ne ds egse as 
3. DEIEC "MD AMODEL seaman ee On eet me rare c «se jon LOOM 
4, BMoTHTOBBIe, pee JBYCULOMAHbIe THEMCHI. . ......... - . . 700—1100 
5. Kpemospie 1 rony6oBaTo-cepple MeMKO3epHUCTHIe, MHOTZa JONOMHTHSHpOBaH- 

HBC MPAMOPE! \. Aoerepeaeeieewntsa eases ce aie eeieeyars - ele lsrer & «ute » 400 — 450m 
6. [panat-qucten-OuoTutopple rHelichl . re cal owes Cele cee 120—150 | 
7. Wlepecnanpanne kanbunpupos (oJIMBMH-AMoncHOBBIX) C MaJOMOMLHBIMH 

TOPH3OHTAMU MPaMOPOB! 2 5m 3 22 fete ys me, ene eer en m2 (es He 
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J{Moncuy-cK anO1MTOBBIe KPHCTaJJIMYeCKHEe CJIAHIWbI Cc NpOcJOAMH TpaHat- 


BO tGTOBEX THEUCOMEM ND AMOPOB.. -.- -.crt ae ih ines’ chide. lee unk . 500—550 M. 
ONMAOTH3MpOBaHHble ampuOou-omauutosple ruelichl . . . . . . . ee 40 M. 
MenaHoxpatosble OuoTHTOBbIe rHelichl. . . . 2... ee ee, . 100 m. 
_ Posopble MpamMopsl c d@aoronutom . i Fi Sp uk kr SPDR Reds ioe ec cae k RL ee y e 
. Am@u60710-KIMHOMOH3HTOBHIe rHelichr c WAVIDIUATOM@s, ea yeiieees lene heeds Om Ke 
HOTELL ee ai ye leh Cait celles jo. shs Sets, RamiSyrel ay aed WAL LGery abtat AO 


| Kak BuqHo 43 mpHBeseHHOro Bole paspesa, MOposbl apXYTCKOH CBHTbI 06- 
SOBaJIMCb, BEPOATHO, 34 CYeT MepreJIMCTbIX, IIMHHCTHIX, MeCuaHbIX H Kap6o- 
pee MePBHUYHBIX OCANKOB, CJIOXKHO YepelyIOUINXcA 6e3 OMpeyeeHHO 3ako- 
pMepHocTH. IIo creneHH MeTaMOpduama CJlaraloujve TOMA MOposbl OTHOCATCA 
fampuOonuToBoli cpauun (°). Ilo runwuHpim maparenerwuecKum accolMalluam 4 
AEKC-MMHepataM 3eCb YCMaTPHBaIOTCA NOPOAb! AByX cyOdanni. Hwxuaa 
CTb apXyTCKOH CBHTbI ~ (20 
OMCH-CKaNOJHTOBbIX KDpHc- 
JWIMYECKUX CaHeB) Xapak- 
WPHsyeTCA CJleLyIOULMMH  yc- 
HHUMBbIMM MHHEPaJIbHbIMH ac- 
bUMaUMAMH: Wwi4aruokKla3 — 
CKOBUT — OMOTUT— NU OT — 
KpOKIMH — KBapll, mlarHo 
1a3 — MYCKOBHT — KuaHuT — 
FaBPOJIMT—KBapll,  wJarHvo- 
{a3—MYy CKOBHT—CTaBpoOuuT — 
‘IbMaHMH — KBapl, H MO>KeT 
bITb OTHECeHAa K CTaBpOJHT- 
iMaHUTOBOH cyOdalyu. 

Jia BepXHelH 4YaCTH CBUTHI 
KTOMYMBLIMH MHHepaJIbHbIMH 
COMMaLHAMH ABUJIAIOTCA: po- 
pBad OOMaHKa — Juoncuy — 
anlOJIHT, KBapIL — ovIHro- 
143 —3IM4OT—OMOTHT, 9I1H- b 
OT (loHu3sHT) — qHoncHy — Puc. 2. Wm 1409. Basanbubid KoHrOMepaT ap- 


oroBasvl oOmMaHka, STULOT xyTckol cpuTbl. Hukomu ||, oOneKTuB 3X 
OM3HT) — AHMOonCcHA— KaJib- 


ur HM KadbuuT — coronur. Tepuep (°) Takve MHHEpadbHbIe accolMally BbI- 
eIHJI B aJibMaHJMH-MOMCH-poroBooOMaHKoByo cyOalluio amdHOoHTOBOH 
auuH. AHaOrMuHblii MUHepabHbIn Maparenesuc OMMCHIBaJICA HM JWJIA 
okemOpua Jlayrpyn-Cayuga B Hosol; Senanqun (*). OmncanHas  BbILe 
BuTa 6€3 BHAMMOrO yrvioBoro HecoriacHA nepeKpbIBaeTcd MpaMOpaMH 
MecTaMH C [pHMecbio mecuaHoro fMaTepHaa). BuyuMaad MOUIHOCTb MPaMO- 
OB cocTaBAeT 3flecb 200—250 mM, a Oomee BbICOKHe TOPH30HTHI Nepe- 
PbITbI UETBEPTHYHBIMA OTMOXKEHHAMH TYyHKMHCKOH KOTJIOBMHbI. SalaqHee, m0 
. Kurmrapre payom uccnenopatenelt (M. M. Bacuapescxum x H. H. Toscru- 
up ('), H. J. Co6onespm (°), A. JI. Moqunem, A. ®. Taunospim 4 ip.) Ha- 
MofasOcb COrmacHoe 3aleraHHe aHasJIOTHYHbIX MPAMOPOB Ha rHeHCax HM KPHCTa- 
HUeCCKHX CaHWaX, ABJIAIOULMXCA BepXaMHfapXyTCKOM CBUTbI. BUAuMax MOUI- 
OCTb MPaMOPOB, KOTOPble 3feCb TaK2Ke MePeKPHITbI PbIXJIbIMH OTJIOMRKCHHAMH, 
octuraeT 800—900 mM. 

StH Mpamoppbl paOoTrHuku BypstcKoro freosoruueckoro yipaBJeHHA 
3. I]. Apcentrbes u Ap.) OTHOCAT K HUPKYTHOM CBUTe HMKHETO MPOTepO3so4A, BbIe- 
exHot JI. B. Turospm B 1941 r. B Gacceitue p. Okun. ApxyTcKaad M MpKyTHas 
BATbI BMECTe B3ATbIC, 10 BCeH BEPOATHOCTH, COOTBETCTBYIOT TYHKHHCKOMY KOM- 
nexcy IJ. U. Haneroza (*), omnucaHHOMY HM B BOJOpa3eIbHOM WaCTH HM Ha 1OxwK- 
OM CKOHe TyHKHHCKHX Toublos. 

Takum 06pa30M, Mo UpKyTHOH CBHTOH B paHoHe Bosopasfesa pp. Apxyta 

Ty6orbl 3aeraeT MOU[Had KapOOHaTHO-THeHCOBadA CBHTa, KOTOPad, B CBOIO 
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ouepeb, C 6a3asIbHbIM KOHTIOMepaTOM B OCHOBaHHH JIOAKUTCH Ha MOPOAbI CK 
JIAHCKOH cepuu apxex. Wupimu cJIOBaMu, apxXyTCKad CBUTa MpeACcTaBAeT CC 
6oif OCHOBaHHe OCaOUHOM TOMULM MpoTepo3o0x B 9TOM uacTH BocrouHoro CasnHE 

ApxytTcKoli cBHTe, M0 BCeli BEPOATHOCTH, COOTBETCTBYIOT BPeCMeHHbIe aHe 
JOP B pyrux pafionax Bocrounoro Casua. B wenTpasbHbIxX H CeBePHBIX palic 
HaX PeTHOHa LMPOKHM PaSBUTHeM MOIb3yIOTCA MeTaMOpiH4ecKHe OOpasOBaHU: 
6uprocuHcKol cepuu. Bospacr nociequel ABIAeTCH CnOpHbIM. Pay uccmeqOBa 
Tenet —C. B. Odpyues, HM. A. Ko6ensuxni (*), B. H. Xumpropa u Ap. OTHO 
CAT OMPIOCHHCKY!10 Ceputo K apxeio, Torga Kak 1. A. Momyanos, B. E. [u6pos (*) 
Il. B. Jly6un u Ap. cuvraiwr ee HHKHeMpoTeposoHcKoN. Ha OuprocuHcKou CepH) 
(BK0Uad B STO MOHATHE UM asbITYKepCKy!0 CBHTY) B Oacceline p. YAbI CoriacH! 
3auleraeT Je@pOHHCKad CBHTa CyUleCTBeHHO KapOoHaTHOrO cocTaBa. CorjlacHol 
3auleraHHe JICpOMHCKOM CBHTbI Ha aJIbITKepCKON MoKa3saHO seToM 1959 Tr. 
A. JI. oquupm u B. I]. Pyquessim no p. Kapa-Bypeuu u B. K. ManbKoscKun 
B BepxHeM TeyeHHN p. Yai. Mcceqopatemu Boctrouxoro Caxsna eMHOLYUIHC 
CUHTAaIOT JepOMHCKyIO HM UPKYTHY!IO CBUTHI OLHOBO3PaCTHBIMH. TakHM OOpa30M 
B CTpaTurpaduyeckoM pa3spese OMpIOCcHHCKaA CepHA MW apxyTCKawA CBUTa 3aHH 
MaloT OJMHaKOBOe MOMOKeHHe. Bsu30cTb JMTOMOTMYeCKOrO CcocTaBa HM CTeIeH 
MeTaMOp(pH3Ma, HaJIMuHe OHHAKOBbIX MHHEPaJIbHbIX aCCOWMalWH Tak Ke POBO- 
PAT B MOMb3y YTOTO MpeANONOReHHA MW NO3BOAIOT CUHTATh OMPIOCHHCKYK 
CepHio HW apXyTCKy10 CBUTY BPe€MeHHbIMH aHaJoraMH. | 


Tlocrynusio 
4 1 1960 


UWHTHPOBAHHAS JIMTEPATYPA 


1M. M. Bacuapescekunh, H.W. Tonctuxun, Muuepanpupit ucrounuk Ap- 
MaH-TyHKkuucKui, Mpxyrcx, 1930. 7 B. E. Tu6pos, leon. crpoenue lytapo-Bupiwcui- 
ckoro CulogoHocHoro paliona, Boponex, 1958. % 11. HW. Haaeros, loc. reo. kapra CCCP, 
macuut. 1:1000000, mcr M-48, O6bscHuT. s3anucxa, 19596. 4M. M. Oguunuos, 
HW. A. Ko6enaukun, nox pez. C. B. O6pyyepa, O6nacHuT. sanucka K «ucTy 
Ne 47 macutr. 1 : 1000 000, 1947. °® H. . Co60neB, Matep. ana reon. m merporp. 
TYyHKHHCKHX M Kutolckux Anbn (Boctrounpiit CasH), 4. 1, M3qg. AH CCCP, 1940. ° ®. J]. 
TepHep, OSsomouva metamopduyeckux nopog, M., 1951. ? E.G Turner, Trans. 
Royal Soc. New Zealand, 68, Pt. 4 (1939). 
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Jlokzayp Akayemun nayr CCCP 


1960. Tom 132, Ni 4 


MHHEPAJIOPHA 


H. C, CAMCOHOBA 


-O TFOJIBMKBUCTHTE H3 TYBbI 
(UTvedcmaeaeno akademuxom JI. H. MWep6akoseim 30 I 1960) 


JiutTveBeli amMH6OOJ1 TOJIbMKBHCTHT OblJI BCTPe4Ye€H ABTOPOM Ha OJHOM H3 
| TpaHuTHbix mermarutos TysolB 1958 r. [lermarurs! mpeycraBsaioT codoli ceKy- 
| [He XKWJIbI, BoIlepxKaHHble NO NpOCTHpaHHio HW MOMHOCTH. CocTaB HX MMKpO- 
KJIMH-JlarHOKJa30BblH CO CIOAYMeHOM HW TaKHMH aKIleCCOPHbiIMH MHHe- 
palaMu, Kak TpadutT, TpaHaT, MHKPOJIHT, dbepliocoHHT, OPTHT, WMPKOH, 
TeIbBUH, KACCHTePHT, KaJIbILHT, (:JOOPHT H MyCKOBHT. 

TlermaTHToBble XKUJIbI 3aJleraloT B TOJILIE CaOO MPaAMOPH30BaHHbIX OHTYMH- 
HO3HbIX H3BeECTHAKOB KeMOPO-IIpoTeposolicKoro BOspPacTa, CPeMM KOTOPbIX Ha- 
OuoawTcA aukKu Hada3o0s. B mectax mepeceyeHHu Jlaek Ma6a30B NerMaTHTO- 
| BbIMH XKHJIaMV B 30HE KOHTAKTA B KavecTBe aKIeECCOPHOrO MHHepala MOAB ATCA 
 TOJIbMKBUCTHT. B 9K3OKOHTAKTe MeMAaTHTOBHIX XKHMI (B 1Ha6a3ax) rOJIbMKBUCTHT 
BCTpeuaeTCA B Be BbITAHYTHIX (40 2 CM QIMHOM) NPH3MaTHYeCKHX KPHCTAIVOB 
| 6eqHO-uoueToBorO WBeTa. Takad (OpMa KPHCTaJJIOB CBOHCTBeHHA FOJIbMKBH- 
| CTHTY, Pa3BUBAIOULeMyCA MeTACOMATHUECKH B Mopoye Oe3 BUAMMOH MpHypoueHHo- 
| CTH K TpeW,MHOBATOCTH BMelaroljux Mopog (*°). B 9HOKOHTaKTe MerMaTHTa, CJIO- 
| XKCHHOM aJIbOHT-OJIHTOKa30M, HaGJOAaloTCA MOHOMHHepaJIbHble THe3fla HW Mpo- 
| 2KWJIKOBMIHb:€ BSIeICHHA TOJbMKBUCTHTA, MpeACTaBJAIONerO COOOK clyTaHHO- 


Ta On wityaenc 


Ontuueckue CBOMCTBa POJIbMKBUCTHTOB 


Tloka3atTemu 


I] meoxpousm 
npevIoMIeHHA e 
Mecropox- Yn. 2V, S ¥ 
User a A os 
menue Bec rpag. > ~| = 
Ng |Nm|Np| | Ng Ni Np =| 2 
i eo) 
Si o | 
tOro-Bo- Cretabiit 3,00 —58 1,636 | — |1,613]0,023)Becuper- | Bec- Becuset- |Q0—5| As- 
crouHaad roury60- HbIii IBeT-| Hblit Top 
Tyzpa BaTO-ce- HBL 
ppl 
Konpexuit |CBermo-ro-| 2,95 jor — 48] 1,644 | — | 1,624] 0,020|®uouero- — Becuspet- |0—A} (4) 
nowyoct-| smy6oBa- mo — 50 BO-rouly- HB 
pos, TO-Muo- bor 
CCCP JIETOBbIit ‘ 
®uoneto- — for—48,3} 1,646 |1,638/1,620]0,026}Duonero- |Po3soBa-|Becuset- |0—4| (4) 
BbIli mo — 49 BO-cupe- |TO-uo-| HbIK ZO 7 
HeBbI meTo-| %KeTOBAa- 
BbIit TOTO 
Amnexcan- |CuHult 3,111 —51 1,654 |1,645] 1,625] 0,029|\Ilypny puo- |Puome- |CBerts0- ~0} (°) 
nep Ka- uoseTo-| TOBbIT| wesTHI 
YHTH, BHI 
CHA 
Yré, Llse-|Temuo- 3,09— | —44 4,663 | — |1,640/0,023/Tony6o% |®uone-|CBeranhi 40—2} (°) 
WHA duownero- 3,10 TOBbI| 3eseHO- 
BbIH BaTO- 
2KeJITHIT 
Bocroun pit | Temyo- Bi) ot 50 1,666 | — |1,642)0,024|CuneBato- — |)Kentopa- | — | (7) 
Caan, | | duonero- mo 52 dbuosero- TO-3es1e- 
CCCP BbhIa BHI HbIit 
iP 907% 


urombuarolit arperat Kpucraios. Kpucrasbl TObMKBUCTHTa YacTO CHJIbHO 
W30rHyTbI. YKa3aHHad' (PopMa B>/leeHHA TOAbMKBHCTHTA CBUJeTeJIbCTBYeT O 
TOM, UTO OH ABJIAETCA 103{HHM MHHepaJiOM M0 OTHOIMEHHIO Kk aJIbOUT-OJIHTOKIa3y 
vw oOpas0BavICA MOCe POPMUPOBaHHA SHAOKOHTAKTOB MerMaTHTa. TobMKBUCTHT 
B mermMaTuTe Bcera COMPpOBOKaeTcA NO3,HHM KPyMNHOSeCPHHCTHIM KaJibIULMTOM, 
HHOPa BSINOJHAIOULMM TPelUlHHKH HW B KPHC- 
paullax TOMbMKBUCTUTAa. B HacTosile padore 
MPWBOAMTCA OMmHcaHwe YOJbMKBHCTHTa H3 
9HJOKOHTaKTa TerMarHra. 

Kpucralibl ero COBepIeHHO } Mpo3spay- 
HbIe, HeH3MeHeHHble. MukpockomHueckoe 
W3y4ueHHe MOKa3asi0, YTO KakHe-JIMOO MHHe-) 
PasIbHble BKJIOUCHHA B HEM OTCYTCTBYIOT.! 
OnruyeckHe CBOHCTBa FOJIbBMKBUCTHTa MpHBe-! 
JeHbl B Taba. 1. U3 cpaBHeHusA MpHBeeHHbIX 
JlaHHbIX BHJHO, TO OCHOBHOe oTVIHUHe) 
TOJIbMKBUCTHTa TyBbl OT paHee OMHCaHHbIxX 

: 3aKJIOUaeTCA B CBETJIOH OKPacke, OTCYTCTBHH! 

Pucisl, Kpunan varpesaunayronsm: TWIeOXPOH3Ma H MOHHW2KCHHOM 3HaYeHHH  T0- 

KBUCTHTa U3 TyBbl KasgaTeJied TlIpeJIOMJICHHA, uTO, IIO JiaHHBIM 

A.V. Tuus6ypra, yKa351BaeT Ha HH3KOe COjep- 

*KaHHe B MHHepae %*KeJle3a H BbICOKOe — KaJIbUMA. OTO Ke NOATBep*KMaerca 
aHaJIMTHYeCCKHMMH JaHHbIMH. 

XHMHYECKHH aHaJIM3 TOJbMKBUCTHTA, BbINOIHeHHBIN 3. T. Karaesou, npu-. 
BelleH B Tau. 2. 

CnekTpaJIbHbIM aHaJIH30M B TOJbMKBHCTHTE JOMOJHHTEIbHO OMpeeJeHbl 
cpeqHue wHHHH V, Ti, Cr, Sr u cra6pie muHMH Be u Ga. 

[OJIbMKBHCTHT H3 9K3OKOHTAKTA MePMaTHTa, B OTJIM4YHe OT 9HAOKOHTAKTHOPO, 
HeCKOJIbKO OOOTalleH BaHaHeM, THTAHOM, XPOMOM, CTPOHI[HeM; JOMOJIHHTebHO 


Ta6Omuna 2 


“—f cy = 
XUMMYeCKHH aHaIH3 FOJbMKBHCTHTA -H3 CnoAYMeHOBOrO NerMaTutTa TyBpI 


Olen Conepx., Moa. Kucaopog, K aTHOHbI, ATOMHbI€ OTHOWeCHHA Ha 
Bec.% KOJIHY, ATOMH. KOJIHY.| aTOMH. KOWIHY.| OcHOBe 24 (O, OH, F) 

SiO, 57,76 0,9612 14,9224 0,9612 7,83 ~ 
Al,O3 12,75 0,1250 0,3750 02500 oss iv 
Fess are : uy 0,0270 0,0180 0,447 ) 
TiO, TED ; 0,0790 0,0790 0,644 
Aone Crenbl 

n 0,16 0,0022 0,0022 0, 0022 0,048 
Meo 40,70 0.2668 0,2653 0,2653 2,462 ¢ 7,002 
S10. He ae , 0,0804 0, 0804 0,655 

as 1,59 0,0256 0,0256 0, 0512 0,417 
i rn a 

2 , ’ , 
HO He O6r. 538 0,1076 0,877 

2 ,89 0, 0438 0, 
cé, hee 0438 0,0876 0,714 
F We) 0,1342 0,0674 0,1342 1,094 

pane 24,000 
Sone 104,03 
OIF, 1,08 2, 9443 0 22, A92%% 
99,95 at 8.1513 


2,,9443 


* C 
CO: He MIpHHHMaeTCA BO BHHMaHHe MpH pacuere, Tak Kak, BO3MOXKHO, BXOZUT, 110 
aHaOrHH C TO/IbMKBACTHTaMH KoabckKoro Mosyocrposa (2), B COcTaB MY3bIPbKOB %KUAKOCTH 

H raga. 


pe acueT aHal3a CievaH Mo MeToay, mpeqmoxendHomy Tposcom (3), Ha 24(O, OH, -F) 
conepxKallvecd B SeMeHTapHOH sAueliKe amcpuGoo.. 
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jB HEM OOHapyxeHbl cyaOble muHHU Sc, Co, Ni, Cu, Zr, Ba. Smnupnueckan op- 
MyJla TOJIbMKBHCTHTA BBITIAUT CaeyIouluM OO6pa3om: 


(Aly ioa Mae1e Lip.ggs Feo.ear Fe 9,15» Cap,66° NAg.42» Ko oa Mp 99)7,01 * 
X [Sis.99> Ors ole (Fi,o9» OHo,71)1,80° 
WH, yMpoulaaz, nmowyyHM dopmyuy: 
Lig.gg (Mg, Fe, Ca, Na)q 3A], 94 [Siz,92» O1s,09]2 (F» OH), 0. 


Ha KpvBol HarpeBaHuA FOJIbMKBuCTHTA (pHc. 1) ApKO BulpaxkeH 9HAOTEpMH- 
yeckHi addeKT B HHTepBasie 995—1133° c mMakcuMymom 1075°, Bpi3sBaHHbil, 
M0-BHAMMOMYy, Jeruypataivel W mWiaBJeHHeM MHHepasa. CauaHHe 9HOTepMU- 
yeCKHX S:pPeKTOB JeruApaTallHH H M1aBJICHHA B OHH, KaK MOKa3aHO paboTaMu 
A. ®. Kopxxuucxoro (4,°), MpHcylie MOHOKJIHHHBIM aMcbHu6oaM C BbICOKHM 
_ colep2KaHvem ujesoueH. AHaslorHuHad KPHBad HarpeBaHHA MomyyeHa U WIA 
| pom6uyeckoro amuOoua — roubMkBucTHTa. Ha KpHBOH HarpeBaHHA FOJIbM- 

KBHCTHTAa YCTAHOBJIeH TaKKe HEOOJbIIOH SHAOTEPMHYeCKHH 3dcbekT pu Temmepa- 


Type 780°, orMeuaeMbIH HW QI HEKOTOPEIX OOPa3lloB amv6o70B rpymmbl TpemMo- 
| MTA — aKTHHOJUTA. 


Ta6auma 3 


XHMHYeCKHE COCTABbI FOJbMKBUCTHTOB 


a CegepHanx Kapo- | Kowpcexuit m-0., Boct. Caan, 3 
Yré, Usenusa curva weM CCCP CCCP Yré, Upenua 
Oxuces 
aTOMH. aTOMH. aTOMH. aTOMH. aTOMH. 
Bec.% | xonuy.| BEC-% | xonnu.* | B€C-% | Konng.* | BEG% | xonuu. Bec. % KouM4.* 
Li,O 2,13 | 0,1424 2,40 0,1606 2,48 0,1626 2,55 | 0,1706 3,54 0, 2368 
Na,O 1,12 | 0,0360 0,66 0,0212 0,23 0,0074 1,24 | 0,0400 0,50 0,0160 
K,0 0,54 |0,0114 0,74 0,0156 0,00 0,38 | 0,0080 0,27 0,0056 
MgO 42542 10,3005 9,40 0, 2334 9,43 0,2338 6,93 | 0,1718 | 11,66 0,2892 
CaO _— 4382 0,0235 4,00 0,0178 0,66 | 0,0117 0,06 0,0010 
MnO _— Cua, aan 0,19 0,0026 0,65 | 0,0094 0,44 0,0057 
FeO 4,38 |0,0609 | 10,36 0,1441 8,94 0,1244 13,04 | 0,1814 4,88 0,0679 
Al,O3 7,70 |0,1540 | 14,64 0,2870 13,01 0, 2552 7,46 | 0,1462 7,19 0,1410 
FeO, 9,68 | 0,1212 1580) 0,0224 2,24 0, 0280 5,72 | 0,0716 OROD 0,4170 
SiO, 60,45 | 41,0059 | 55,48 0,9282 58,72 0,9776 57,83 | 0,9623 | 59,58 0,9915 
TiO, Cu. 0,64 0,0080 0,05 0,0006 0,28 | 90,0035 == 
F 0,43 | 0,0226 Cua. eae 0,0073 0,91 | 90,0478 0,24 0,0110 
co — _— , _ _— 
H,O+ 2,28 | 0,2530 Selle) 0, 3506 1,87 0,2074 2,73 | 0,3030 2528 0, 2474 
H.O- 0,09 a 0,42 tas 0203 
re tes 100,92 100,60 99,94 100,38 | 99,92 
aS Oui, 0718 0,06 0,38 0240 
100,74 | 99,85 100,00 99,82 | 
AnanvTuK |Osann, 1913r.| IZannoli, 1930 r. Boumapesga, 1958 r. Hasan ORa: Burgeu, 1947 r. 
De 


II pHMedTAHHE. asa yno6cTBa CpaBHeHHA aAHAJIN3bI PacIOJOXAKeHbI B NOPAAKE BO3- 
PpacTaHWA KOJIMYeCTBA MHTHA B TOJIBMKBMCTHTAa x, 


* JTIpHBeeHbl aTOMHbI€ KOJIMYeCCTBA KATHOHOB. 


MexxMJIOCKOCTHbI€ PaCCTOAHHA TOJIBMKBUCTHTa H3 TYyBs! MOJIHOCTbIO HeHTH- 
(PHILMPYIOTCA C Me€XKMMJIOCKOCTHbBIMM PaCCTOAHHAMH TOJIbMKBHCTHTOB, IpHBOLH- 
MBIMH B JIMTepaType, MH B YaCTHOCTH C JaHHbIMH JIA TOJIbMKBHCTHTOB KoubcKoro 
mostyocTposa (7). 

B vta61. 3 MpHBeeHbl U3BeCTHBI€ B JIMTepaType XHMHYeCKHe aHaJIH3bl 
TOJIBMKBUCTHTOB. eel 

CpaBHeHHe MpHBeeHHbIX aHaJIH30B NOKa3bIBaeT, YTO BCe OHH, B OOLIeM, 
O1M3KH Apyr Apyry MW pasmMualOTCA JIMIIb MO COepKaHHIO JIMTHA, *Wesesa 
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M Kalbuua. Ha guarpamme (puc. 2), MOCTpOCHHOM MO JaHHbIM ATOMHDIX KOT 

smuects Li, Fe u Ca, nepecuuranHbix Ha 100 eXMHMI, HariaAHO MOKa3aHO 

MOOKeHHe, 3aHHMaemMoe TOJIbMKBUCTHTaMH B 3aBHCHMOCTH OT COyep2kaHHA 
B HHX YKa3aHH5IX TpeX KOMMOHEHTOB. 

ToubMKBHCTHT H3 TyBbl, B OTJIH¥He OT BCeX NPOYHX, COepxKUT MOBBI- 

IU@HHOe KOJIMYeCTBO KaJIbILHA, WH, KPOMe 

Fe Toro, WIA Hero OMmpeeseHO BbICOKOe CO- 

jepxaHve (propa, KOTOPbIlt B OCTAJIbHbIX 

TOJIbMKBUCTHTaX YCTaHaBJIMBaeTCA B He- 


SVS 3HAUHTeJIbHSIX KOJIM4eCCTBAX. 

WX Hexoropple UccieqoBaTeIH CYHTAIOT 

—— TOJIbMKBUCTUTHI C cooTHOWMeHHemM Li, Fe 
uCa WU ONTHYeCKHMH JaHHbIMH, MOOOHbIMH 


exe OgHako B JlaHHOM Ccay4ae TOJIbMKBUC- 
ESI SRIAT & THT W3 TyBol HeJIb84 pacCMaTPHBaTb Kak 
W3MCHeHHY!0 pasHocTb. BpicoKoe coxepxa- 

Puc. 2. .Coornomenve arommnx xKom- He Kaba B HeM OOYCOBJICHO Kap6o- 
yects Li, Fe # Ca B rombMKpucTarax: HAaTHOM BMelalouleH cpeqow. Takaa mep- | 
eee pare ie r.; 2—T0 Ke, BHYHAA 3apaxKCHHOCTb KaJIbILMeM Xapak- 
lan ee se ey Sear TepHa HE TOJIbKO JVIsl TOMbMKBUCTHTA, HO - 
6 thgea W JWI BC€X MHHepaslOB 9THX MerMaTHTO- | 

: BbIX 2K. B TO %Ke BpeMA KaJbUMe 

ABJIACTCA CHJIbHbIM OCaHTeeM (TOpa, BbIsbIBaH TeM CaMbIM OOOrallleHHe HM © 
TOJIBMKBHCTHTA H MapaJesIbHOe OOeHEHHe FHAPOKCHJIbHOH BOLON. | 
IIpupeqenHoe cpaBHeHHe FObMKBUCTUTa M3 TyBbl C TOJbMKBUCTHTaMH U3 
JIPYPHX MecTOpO*KTeHHH YKasblBaeT Ha PAI OTM BONTHYeCKUX H XHMHMYECKHX 


CBOHCTBaX T€pBOrO, BbISBAHHBIX MIpexe Bcero cneluduyecKkoH reosOrHyecKoH 
oOcTaHOBKOH. 


I AANA iraceenetie B a 
BOA. 


Li 


MucTuTyT MMHepayorHuH, reoxumMun Tlocrynuso0 
WM KpHCTaJWJIOXHMHUM peqKMX 93/IeMeHTOB 28 I 1960 
Axajlemuu HayK CCCP 
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Jornayn Akagqemun nayr CCCP 
1960. Tom 132, Ni 4 


TPEOXH MH A 


B. A. TOJIOBKO 


. PACHPEXEJIEHHIO MAJIBIX JJIEMEHTOB B KAMEHHOYIOJIbHbIX 
OTJIOMKEHMAX WEHTPAJIBHbIX OBJIACTEHM 


(IT pedcmaeaeno axademuxom H. M. Cmpaxoeom 8 XII 1959) 


B oquow “3 mocueqHux paOot H. M. Crpaxos (') yKa3piBaul, ¥TO B HacTOs- 
ee BPCMA HeT HakolJieHHe cbakKTHYeCKOTO MaTepHasla, KOTOPHI B JaJbHeli- 
HeM JaCT BOSMOXKHOCTb BsIABHTb 3AKOHOMEPHOCTH paciipeesIeHHA XHMHYCCKUX 
IEMEHTOB B OCaMOUHsIX Moposax. B cBa3H C 9THM HeGe3bIHTepeCHO MpHBecTH 
MeKOTOPble€ JaHHble O paciipesesleHHH pAa XUMMYeCKHX JJIEMeCHTOB B KaMeHHO- 
YTOJIbH 5IX OTJIOXKCHHAX WeHTPaJIbHbIX OOsacTeli. 

Teonoramu MoxkalicKol napTuu Opiio OTOOpaHO OKONO 250 oO6pa3iloB U3 

PKBAXKHH, MpoOypeHHbIX B Mockosckol, CmMoweuckol, KamyxcKol 061. O6pa3- 
{bl MOJBepraJlWcb CIeKTPOCKOMMYeCKOMY HCCJeqOBaHHio Ha ciekTporpacde 
MCII-28 c wesibio BhINCHeEHHA PacipeeyieHHA B HUX PAla XMMHYeECKHX JJIeEMeH- 
OB, B TOM uncsie Ti, Zr, Mo, Pb, Zn. 
IlowykomMuecTBeHHble CNeKTPaJIbHble aHaJIM3bl WH XMMHUCCKHE aHaJIM3bI Kap- 
DOHATHbIX MOPOA BbIMOHeEHbI] B XMMMYeCKOH saboparopuu Teomormueckoro 
JWpaBJIeHHA WeHTpaJibHpIX Ppakonos. Ulnudet OpiiH onucany JI. C. TomGepr. 
Munepasoruyueckue aHaJiH3 351 HMMePCHOHHbIM METOJIOM HM MeTOJOM OKpalliMBaHHA 
popena ©. MW. Kpacnosckas. 

Conepxanue Ti, Zr, Mo, Pb, Zn onpeyeaantocb B HanOoulee pacnpocTpaHeH- 
HbIX Pa3HOCTAX NOPON, ClararolwluX HWKHMH WM cpeqHHH KapOoH, KpaTKoe onH- 
raHve KOTOPbIX IIPMBOHTCA HKe. 

B pa6otrax M. C. Ilsemosa (7), E. A. UBanoson (*), UW. B. XBoposoii (*,*) 
1 Ip. WMeeTcA JOcTaTOUHO JeTasIbHOe OMMCaHHe yCJIOBHH OOpas0BaHHA STHX 
OTIOXKeHHH. 

| M3 nopog mpoxyKTHBHOrO TOpHsOHTa MpPOBepAJIMCh MeCKU, TIMHbI M yIvIH. 
ae MIpeAcTaBJIeHbl KaOJIHHUTOM. Pa3HOsepHucTble MeckKH HW TeppHrenHas 
MpHMecb TMH cogepxar 95—99% smerkux MMHepasoB, cpeqH KOTOpHIX 10 
99.5% KBapia U Jo 2% nomeBsIX IMaTOB. CpeW TAKEbIX MHHEpasIOB Npeodwa- 
WatoT IMPKOH, MMPUT, MarHeTHT, WIbMeHHT, JIeHKOKCeH; B MeHbINMX KOJIMYeCT- 
BaX BCTpeyaeTCA AHCTeH, PYTHJ, TYPMaJHH, OMOTHT, rpaHaT, poroBasd OOMaHkKa. 
Yrau Oypble, C KOHKPelMAMH NMpHtTa, 30mbHocTHIO OT 11 go 40%. Vs oK- 
CKHX OTJOXKeHUH UCCJIeAOBaIMCb aJIeBPUHTOB3Ie€ TJIMHbI, CJIOMKeHHbIC KaOJIMHUT- 
rupocmool, u WerpuToppie usBecTHAKH. B u3BecTHAKax coylepxuTcH CaO 
54%, MgO 0,5%, HepacrBopumoro ocratTKa 0,2%. 

| U3 cepmyxXoBcKHX OTJOXeHHH MPOBePAJIMCbh U3BeECTHAKH, CKPbITOKPUCcTa- 
nMYeCKHe, TIMHHCTbIe, HHOFa AeTPUTOBbIe; MepreH, cofepxanue CaO 26%, 
MgO 16%, nepacrBopumoro octatKa 19%; ajleBpHTOBble TIMHbI, NpeACTaBJeH-_ 
Hble PHAPOCsIOOH HW KaOJIMHUTOM. 

Vi3pecTHAKH HW JOJOMUTHI MPOTBHHCKOTO TOPH3OHTa CJIOXKEeHbI MeJIKO3epHH- 
CTbIM KaJIbILHTOM H JOJIOMHTOM C IIPHMecbio MIMHUCTOrO UM aleBPHTOBOFO MaTe- 
puana qo 10%, nocmeqHU MpescTaBsIeH 3ePHaMM KBaplla, MOJIeBbIX LINAaTOB, 
IMpKoHa, TYpMauHa. B KapOonaTax cofepxuTcA CaO 30—55%, MgO 0,3— 
19%, nepacrBsopumoro ocratKa 0,2—5,0%. 

Tanust Bepelickoro ropH30HTa — MecTpble, BASKHe, COJepKaline, MO WaH- 
Hpim MH. B. Xpoposoit (4), Jo 28% ameBpvTOBOH MpHMecn. 


Sa 


Jlerkaa (ppakuMsA MIpHMeCH COCTOHT B OCHOBHOM 3 3epeH KBaptta (40 90! 
H mOeBbIx munaTOB (10 20%). B TaxeloH dpakuHu, cocTaBlsiouel oT O 
no 1% nopogbl, mpeo6lafaioT WHPKOH, OHOTHT, perme BCTpeyaloTcA pyTH 


Cucmema 


ApyC 
/opuz0nmn 


MawWupcorKud 


MocKroGcnud 


UCKUU 


Gepe 


ff AD SER 


Hamropcwud 


/pombuncKnud 


ip te PY fom Yiole IUE oe 


A 
CmewebcKhul 


| 
= 
i 
SS 
SS 


K 


BuseuCKud 


SS 
S 


i 


rit 
HH 
DORRCRROL: 


Bere0cvull 
{| 


| 


~w an 

Saas 
il 
alal 

elses 


S 


G6 | G05 


* 19412 


rpaHaT, TYpMaJHH, AucteH u gp. II 
yaHHK TOO %Ke BO3pacTa KBapIleBi 
CJONMCTHIH, co*KeH Ha 50—60% yra 
BaTO-OKaTaHHbIMH 3epHaMH kBapll 
pexke O6JIOMKaMH MOJIeBbIX LIMaTO 
WHpkoHa Hu Ap. Cpequ sTHx mopi 
BCTPe¥alOTCA H3BECTKOBHCTO-IVIMHHCTE 
JOJIOMUTHI, CJIOXKeHHbIC POMOo2Apad 
josomuta (0,01—0,03 mm). 

Tlopoas! KamiMpckoro u nosou 
CKOrO YTOPH30HTOB mMpecTaBJIeHbl 4 
PeAYIOULMMHCH H3BeCTHAKAMH, OUI, 
MUTaMH, MepremamMH. M3BecTHAKH | 
JOJIOMUTbI CIOMKEHbI TOHKO- H MHKP: 
3ePHUCTbIM KaJIbILHTOM HU JOJIOMHTOM 
MaJiIOH TIpHMeCbIO TeppHreHHbIX U4aCTY 
Ilo JaHHbIM XHMHYeECKHX aHaJIM30B, | 
JOJOMUTax cofmepxKUuTcAx CaO no 30% 
MgO jo 26%, HepacTBopuHMoro ocTaTk 
no 9%; B Mepretax CaO go 22% 
MgO no 15%, HepacrBopHmoro ocrTa’ 
Ka Jo 23%. : 

Kak OyeT BHXHO HwxKe, pacrpere 
jeHwe Ti, Zr, Mo, Pb, ZnB kamMeHHe 
YIOJIbHbIX TlopofaxX TeCHbIM O6pa30 
CBASAHO C UX TerporpapuyeckuM cé 
CTaBOM, YKa3siBalOllMM Ha YCJIOBHA H 
oOpa3s0BpaHuad. Pacmpegemenue Ti u Z 
B 3aBHCHMOCTH OT TeTporpadHyeckor 
cocTaBa JOCTaTOUHO ACHO Mpocmexki 
BaeTca Ha pue. |. 

CofepxaHne Ti B KapOoHaTHDIXx TI 
pojax B OCHOBHOM 3aBHCHTOT KOJINU 
CTBa HepacTBopuHmoro octaTKa. B xu: 
BeCTHAKAX H JOJIOMHTaX, COJepxKalLy 
HepacTBopuHmMoro ocratKa 0,2—5,0% 
THTaH OOHapy2XHBaeTCH B BUTE cen 
HM OW€Hb peAKO WpecTaBseH COTbIN 
OAMH mpoweHta (700,06%). B xa} 
OoHaTaX C HepacCTBOPHMbIM OcTAaTKC 
WIM TIMHMCTSIM BeleCTBOM B IWIHbE 
no 50% KomuuecrBo Ti Bospacraert } 
0,01—0,3%. B  mecuano-rimunct 
mopowax  (CIO%KeHHBIX  TleCuaHDbIM 
AJICBPHTOBLIMH WM TJIMHUCTBIMA act 
aM)  9TOT 9dIeMeHT comepxKUT 
or 0,3 go 0,6—1%, npHuem B Oo 
cyleqHeM KOJIMuecTBe — yame. B dT! 


Puc. 1. Pacnpeyeienne THTaHa M UMpKoH! 
B MOpofax, MpOWAeCHHbIX CKBaxKMHOL Br. Mas 
apocjapye. | — u3BecTHAK, 2 — H3BeCTHAK ] 
TPHTOBbIM, 3 — JoNomMUT, 4 — mMeprenb UsBeE 
KOBbIM, 5 — Mepreb NOMOMMTOBBIL, 6 — ane 
pHTopaa rinwHa, 7 —rauHa, 8 —necox, 9 


TlecCuaHHK 


opofax mpollenT Ti BOSpactaeT MpONnoOpWuOHaIbHO YBeHYeHHIO KOMYeCTBa 
MTaHCcOfep*Kal\NX MHHepasOB (PyTHJ, JIeEHKOKCeH, HJIbMeHHT, OMOTHT 
mM fp.). Pacmpegesenve Ti B yraiax cBA3aHO C MX 30bHOCTHIO. Yruu 
. 30IbHOCTEIO 11—29% cogepxat 0,1—0,3% Turana. IIpu yBennyenuu 30/1bHO- 
ctu Wo 40% cofepxaHMe 9TOFO SueMeHTa Bo3pacraeT 10 0,5—0,6 %. 

PacmpoctpaHenue Zr B paHee OXapaKTepH30BaHHbIX NOpoOsax CBASAHO C MH- 
HepaslaMH TsDkeJIOH pakWMH HM NOMeBbIMH WNMaTaMu, cofepxKaujuMu Zr, nO: 
JanHyiM X. Jferenxapgzra (°), or 2 r/r (qucten) go 1700 r/r (pyrun), u rnaBHEM 
o6pa3s0oMm — c IMpKOHOM, cogepxxamum, no A. I. Berexruny (°), Zr 49,5%. 
TOT MUHePas BCTPevaeTca B BUJe KPHCTAMJOB HM UX O6JIOMKOB. Ec B ILMpKOHe 
3TOT SJIEMCHT ABJIA€TCA OCHOBHBIM, TO B APyrHX MHHepaslax OH HMeeT NOJUMHEH- 
Hoe 3HaveHue HM MpMCyTCTByeT B BUC, MUKPOJMTOB WMPKOHA MIM H30MOpdHOi 
| npumecu. Kpome toro, Ha coyepxxaHue Zr MOKeT B KaKOH-TO CTeNeHH BJIHATD: 
f AOCOpOUNA ero TIMHMCTbIMH YacTHLaMH (°). B KapOoHaTHbIxX Mopofax, cosep- 
} wKallLUX 0,2—5% HepacTBopumoro ocrarKa, Zr He OOHapyxKeH, a MPH yBeMYeHHH 
i 
| 


i 
i 


HepacTBOpuMoro octaTKa Oo 50% sToT auleMeHT BCTpeyaeTCA B KOWIMUeCTBAX 
0,006—0,02%. B necuaHo-riMHUcTbIxX cogepwaHue Zr Bospacter JO 0,05%. 
| Jlamee OydeT BUAHO, 4TO KOJIMYECTBO MHHepaJlOB TAKeNON spakiMUu, B TOM 
| 4HCI€ THTAH- W WHPKOHHCONepxKalluX, a CeMOBaTeIbHO, HU KOsMMYeCTBO Ti u 
Zr Bo3pactaeT B 34BHCHMOCTH OT KOJIMYECTBA AJIEBPHTOBOH COCTaBJIAIOMIeH NOpo. 
Takoe aABeHHe, OYEBHAHO, ONpeseiAeTCA YeTLIPLMA (baKTOPaMU pa3MeleHHA 
| KlaCTHYeCCKUX KOMMOHEHTOB, O KOTOPEIX nucal H. M. Crpaxos (*). B Bepelickux. 
| TIMHAaX C HE3HaUHTeJIbHOH MPHMeCbIO aJIEBPOJIHTOBbIX UaCTHIL KOJIMYECTBO TAXKE- 
Nou :pakuuH paBHo 0,2—0,4%, a cozepxannue Ti 0,01—0,3% u Zr0,01%.. 
| B raimuax Toro xe TOpH30HTa, OOorallleHHbIX aJIEBPUTOBOM NpUMecbIo Jo 28%, 
WB aJIeBPHTOBbIX PIMHAX MPOAYKTHBHOrO ropH30HTa, CoxepmaKamux 1—5% TaA- 
*KeNOM PpPakWMH, a TakxXe B ACBPHTOBLIX TVIHHAX OKCKHX HM CepmyXOBCKHX OT- 
JIOKeHHH KOHYeCTBO Ti paBHO 0,6—1%, a Zr 0,01—0,05%. B cBa3u c 3THM: 
CleqyeT OTMETHTb, YTO B COBPeCMCHHBIX OCAAKaX OTMeUAACb CBA3b IWHPKOHA U 
Apyrux MHHepaJOB TAXKeNON PpakUMH Takxe TlaBHbIM OOpa3om c paket 
| pasmepom 0,1—0,01 mm (’). Kpome Toro, yBeauuenne Ti B 3aBHCHMOCTH OT aJleB- 
PUTOBOH COCTAaBJIAIONLeEH HaOJIOLaIOcb HaMH B BepXHelOpcKHX OTJIomeHHAX I Toy- 
MOCKOBbA. 

Mo 43 BceX OXapakTePpH30BaHHbIX BbILWe NMOPOX BCTpeyeH TOJIbKO B yIVIAX 
IpOAyYKTHBHOrO TOPH30HTAa, B KOTOPbIX OH HaXOAHTCHA B CPopMe CyJIb*UAHOrO: 
COeHHEHHA. ITO MOKET NOATBEPXKLaTbCA 3aBHCHMOCTHIO cOsepxKaHuA Mo OT 
KouHuecTBa cepbl. B yruiax, cowepxKalux oOuleH cepbl 1—2%, Mo Oni oOHa- 
Py2KeH B BHJe CJIELOB, a B yrJIAX C OOMIeH Cepo 2—2,5% ero cojepxKaHHe yBe- 
auuuBaetca Jo 0,001%. O cBa3H cybtpuzOB MOHOfeHa C yrIAMM TakxKe COOO- 
maet JJ. ©. Kopones (°), KoTOpbIli HaGJOasl 3aBHCHMOCTb cOfepxKaHHA LaH- 
HOYO 3JIEMeHTa OT KOJIHYeCTBA MMPHTHOTO *Kewesa. 

Ilo BceH BepoatHoctu, Mo, HakOMJIABLIMHCA OHOXMMHYeECKHMH IyTAMH B Op- 
TaHHYeCKOM BELIeCTBe, MOF B JaJIbHeHeM, B TIpollecce pasJIOmKeHHA ZTOTO Be- 
IeCTBa, OCBOOOKLaTLCA, OOpasyA cybpugyl. Kpome cysbpvAHOK. POpMey,. 
Mo jlouKeH BCTpeyaTbCA B OCAJOUHbIX MOpOsax, Kak H30MOpdHaA MpuMecb — 
B MOJIeBbIX llaTaX, MaTHeETHTe, WIbMeHHTe, OHOTHTe, amHvOoax, MMpOKceHax. 
(°), HO OHA HaCTOJbKO Masia, YTO Jake B NOpoOsax, C MOBbILICHHbIM CONep2Ka- 
39THX MHHepasioB, Mo Helb3A OOHAPYKUTb CIeKTPaJIbHbIM aHaJIM30M. 

Pb B onvcaHHblx nOposax BCTpeyaeTcaA HENOCTOAHHO, pexke B KapOoHaTax, 
yale B MeCUYaHO-rIMHHCTHIX OTIORKeHUAX. B KapOOHAaTHIX OTJIOMKEHNAX C He- 
3HAUHTeIbHbIM KOJIMYeCTBOM HepacTBopuMoro ocTaTKa (405%) Pb He BerpeyeH. 
B KapOouatTax, cojlepxallux HepacTBopHMoro ocTaTKa Ooslee 5%, OH BCTPe- 
yaeTCa pelKO — B Bue cmeqoB u 0,001%. B ropu3ontax, COXKeHHbIX MeCcuaHo- 
THHUCTLIMH OTMOKeHHAMU, Pb pacmpeyeteH TakxKe HepaBHOMepHo. B cepnyXoB- 
CKUX aJIeBPUTOBbIX PIMHaX OH He OOHapyxXeH, TOra Kak B Moposax BepelcKoro 
ropu3zouta Pb mpucytcrsyet B OombmeM YNCJIe Mpo6 B Bue creqoB u 0,001%, 
mpuyem mocuieqHee KOuMYecTBO mpeoOanaer. B mopoxax mpoyKTHBHOrO 
copu30Hta Pb mpucyrerByer mocrosHHO B KosMuecTBe 0,001%, H TObKO 
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B CHHHUHBIX CTyYaAx ero COJepxKaHve YMeHbuUIaeTCA JO CeAOB HW BOSpPacTae’ 
no 0,002%. " 

Zn M3 paHee OXapaKTepH30BaHHbIX MOpO Obl OOHApyxeH B BepeHCKH? 
TIMHaX C M@JIbIM KOJIMYeCCTBOM aJIEBPHTOBOH MpHMecH, B NoOposax NpOyKTHB: 
HOrO TOPH30HTa, a TaKxKe B CAMHMUHIX MpoOaxX KawmMpcKoro Mepresa. B Be 
pefickux rimHax Zn mpucyTcrByer MOcTOAHHO B KowiHyecTBe 0,006 % . B nopoxar 
IIPOLYKTHBHOFO TOPH30HTA OH COeprxKUTCA MOBOMLHO peqko — oT 0,006 AC 
0,2% u qaxe qo 0,5%; mocudeqHee KOMYeCTBO 6bIIO OOHAPyXKeHO B yIuie C 30JIb- 
HOCTbIO 33% u oOmlel cepol 1,25%. M3-3a HeqocTaTouHOrO KomMYecTBa pot 
OOHaPyXKUTb Kakyl0-1H6O CBaA3b ZN B YPIAX C UX 3O0JIbHOCTHIO HIM COMep2%KanHHeM 
cep>ol He TpecTaBJIAeTCA BOSMODKHOIM. 

PacnpeqeseHue B KaMeHHOYTOMbHBIX MOpogax Pb u Zn, Hy*KHO MOsaraTh, 
OObACHACTCA CHOCOGHOCTHIO STHX 3JIEMCHTOB OOPa3OBbIBaTb B COOTBETCTBYIO- 
IHX YCJIOBUAX CyIbPUANbIe COEMMHEHHA, a TAK2%Ke XOPOMeH COpOWMeH KaTHOHOE 
cBuHia (1°) H WHHKa TIMHMCTbIMH YacTHaMH. Kpome Toro, CBMHell HW IHHK MO- 
ryT ObITb CBAZAHbI C TEMH HIM MHbIMM TeppHreHHSIMH MHHepaslaMH, COepxKallluM 
9TH 3JICMeHTHI. 

Ilo qaHHbIM MHOrux UccemOBaTesel (11), CBHHEIL MO*KeT COMepKaTbCA B Ka- 
JIMEBbIX MOJIEBLIX lumaTaxX H OMOTHTe, a LHHK —B OMOTHTe HM poroBoH OOMaHKe. 

PaccmaTpuBaeMble XHMMUeCKHe 3JIEMeHTHI H3 BOLOCOOPHbIX OOsIacTeli B OO- 
acTH CeHMeHTallMH MUrpHpoBasH B pa3MuHOM cocTosHHH. Ti u Zr mepeHo- 
CHJIMCb TlaBHbIM O6pa30M B KpHCTaMMueCKUX pelleTKaX YCTOHYMBBIX MHMHepa- 
10B, OAHAKO IPH BOSAeHCTBUM Ha THTAH- H HWM PKOHMACOLepxKallve MHHepadbl MPH- 
POJHbIX PaCTBOPOB BCe %Ke B KaKOM-TO CTeENeHH MPOWCXOAMJIO UX PacTBOpeHHe. 
OOpa30BaBlIHecA TAKUM OOPa30M KaTHOHbl MOFIH B HOHHOM Ui copOupoBanHoH 
cpopMe mepeHocuTbcsA B OOsIacTH OcamkAeHHA. Mo, Pb u Zn waxogusucb B ObNa- 
CTAX NHTAHHA B CyJIb:PUANOM CPopMe H B cocTaBe ApyrHX HeyCTOHYMBbIX MMHe- 
pavJiOB (MOJIeBbIe LINAaTb!, aMpvOOuUbI, MUpoKceH, Ouorur). [Ipu pacrBopeHuu STHX 
MHHepaJIOB B 9K30reHHbIX ycuoBHuaxx Mo, Pb u Zn B cdopMe HCTHHHIX PacTBOPOB 
HM B aflcOpOMpoBaHHOM Bue (OcobeHHO Pb) HampaBJANIHCb B OOMacCTH OcaxK]e- 
Hua. KpomMe Toro, Mp ObICcTpOoM HM HeasIeKOM MepeHoce, KOra erKOpacTBo- 
PHMble MHHepaJbl He ycneBalH pacTrBopuTses, Mo, Pb u Zn nepeHocusucb B O6- 
JIOMKaX STHX MHHepaJoB. 

B o61acTax CeMMeHTalMH B MOMEHT TIpeBpauleHHaA OCayKa B NOpOAy WH 
(no H. M. Crpaxosy ('”)) B MOMeHT (H3HKO-XHMUMYeCKOrO ypaBHOBelluBaHHA 
MeXAyY Pa3JIMYHbIMH BeleCTBAaMH (TBePAbIMH, %KHAKHMH, Ya3000pa3HbIMH), 
<CJlarawoutuMH ocafoK, Ti, Zr, Mo, Pb u Zn Benn ce6a HeOHHAKOBO. 
Mo, Pb 4 Zn B HOBbIX yCIOBUAX OOpa30BbIBa JIM CBOH MHHepaiibl (CyB!) WIM 2Ke 
B MNOAYHHEHHOM KOJIMYeCTBE H3OMOPPHO BXOAMIH B COCTaB ApyrHX HOBbIX MHHe- 
PpaJIbHbIX OOpasoBannHi. Ti wu Zr mpevMyllecTBeHHO OCTaBaJIMCcb B pelmleTKaXx 
CBOHX MHHepaoB. A He3HaYHTeJIbHbIe KOJIMYeCTBa HOHOB 9THX 3JIEMeHTOB, pa- 
Hee OTJeJIMBUIMXCH OT MHHepaJlOB, B Mpomecce JHareHe3a MOPIH MpHHUMaTb 
yuacTHe B HOBbIX MMHepalooOpas0BaHHAX HM paCXOOBaTbCA Ha PecTaBpalluto 
THTaH-H WHPKOHMHCOXepKallMX MHHEPAJIOB WH, He JecopOupoBaBuinch, 3a- 
XOPOHATECA BMeCTe C alcopOeHTaMH. 


Teonoruueckoe yipaBaeHve Iloctynuo 
WeHTPaIbHBIX paliOHOB 8 XII 1959 


UWMTHMPOBAHHAA JIMTEPATYPA 


1H. M.Crpaxos, Merogni usyuenua ocaqouHbix Tropon, 2, M., 1957. 2 Me G Tile es 
4110 B, Tp. Mock. reon.-pass. unct., 12, 1 (1938). ® E. A. Mpauosa, H. B. X pos 
po Ba, Crpaturpadusa cpequero H BepxHero Kap6ona B 3amaqHot uacta MockoscKoli CHHeKAU- 
spl, H3q. AH CCCP, 1955. * HW. B. XBopoBa, Ucropua passurua cpeque- u BepXH€KaMeH- 
HOYTOJbHOFO Mops 3amaqHou uactH Mockosckoii cunekanapl, M., 1953. 5H.Degenhardt, 
Geochim. et Cosmochim. Acta, 11, Ne 4 (1957). ®A.T.Berextn Hu, Muvepanorua, 
M., 1950. _* H. M.Crpaxos, C6opx. O6pasozanne ocazKos B coBpeMeHUBIX BonOeMaXx, 
Visq. AH CCCP, 1954. 8 Jl. ®. Kopowmes, Teoxumua, NM 5, 420 (1957) sy 2 Pie Ke akan 
roda, E.B.Sandell, Geochim. Acta, 6, Ne 1 (1954). %E. B. Poxxkos a, 
M. B.Cepe6pakosa, Cop. reom., Ne 4, 144 (1958). MA. B. Kanenesun, 
JIAH, 127, Ne 1 (1959). 4H. M: Crpaxos, Mss. AH GCCP, cep.reon., Ne 4, 16 (1957). 
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TEOXHMHA 


JI. B. KOJIAMMH, fl. C. HHKOJIAEB, C. M. TPALEHKO, 
tO. B. KY3HELLOB u K. ©. JIASAPEB 


®OPMbI HAXOKAEHWUA YPAHA B BOJAX YUEPHOFO MOPS 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeeim 16 II 1960) 


B coBpeMeHHBIX paOoTax 10 reOXHMHH ypaHa B MIpHpOMHbIX BOMax CunTaeTCAa 
Ife PH3HAHHOH BO3MOXKHOCTH BOCCTaHOBJIeHHA USt no U*" B Boflax, 3apaxeH- 
Ix cepoBofopoyom (1-*). Bo3moxHocTb Takoro mpollecca HeLaBHO 65a M0Ka- 
Ha 9KCIe€PHMeHTaJIbHO B padote JI. Munmepa(*), mpoBeqeHHOH B Ja6opaTop- 
IX YCJIOBHAX. OWHakO JO HaCTOAIerO BpeMeHH HUKOMY He yjlaslOCb H3yY4MTb 
‘OT IIpOlecc S9KCMEPHMeHTaJIbHO B MPHpOHbIX YCOBHAX. O6OHapyxeHHbIe 
rpeMoM (*) MOBbIINIeHHbIe COMepKaHHA YpaHa B aHaPOOHbIX JOHHbIX OTJIOXKe- 
1AX HIBEICKHX (PHOPAOB YKa3bIBalOT JIMLIb Ha BO3MOMKHOCTb BOCCTAHOBJICHHA 

)aHa B 9THX YCJOBHAX, HO HE ABJIAIOTCH MPAMbIM TOMY J[OKa3aTeJIbCTBOM. 
| B 9TOM OTHOMIeCHHN TpelcTaBsAeT OO/bUIOM MHTepec BbIACHeHHe OpM cy- 
CTBOBaHHA ypaHa B Bofax UepHoro mops. Ilo xuMuyeckomy cocTaBy 93TH 
>I ABJIAIOTCH CAOOMeTAaMOPH30BaHHOH OKeaHHYeCKON BOOM C MOHHKeHHOH 
JleHoctbio (S = 18 — 23%,). [myOunuble Bogbl UepHoro Mops 3apaxeHbl 
tpoBoxoposom (cofepxanue H,S yo 8Mu1/a1), comepxKaHue KUCMOPOLa B HHX HHKE 
elela aHaNHTHYeCKOH UYBCTBHTeJbHOCTH (°), 3HAYCHHA OKHCJIMTeJIbHO-BOC- 
aHOBUTeJIbHOrO MOTeHIMala HU pH nonuxKeHbl NO CpaBHeHHiO C OObINHbIMH 
aveHHAMH JIA adPUPyeMbIxX BOX. OTMeUeHHAaA CHeMMPHUYHOCTh PIyOHHHbIX Yep- 
MOPCKUX BO] 3aTPYAHAeT NPHMeHeHHe AIA TOTO CLY4AA BSIBOAOB, MOJy4eH- 
IX PaHee OJHUM M3 Hac pu H3y4eHHH (OPM HaxOXKMeHHA ypaHa B OKeaHHyeC- 
H Boze (°), 

MoxHO Tipe{NOMOKUTH, YTO B YCJIOBHAX CePpOBOAOPOAHIX BOA UepHoro MopA 
OUCXOJMT BOCCTaHOBJIeHHe ypaHa JO veTbIpeXBaJIeHTHOrO CocTOAHUA. B CBA3K 
3THM HaMH HU ObIIO BbIMOHeEHO HacTositee UCCJIeOBaHHe. COOTBETCTBEHHO Cile- 
(uke HcculeqyembIX BOX 3 paHee paspaOoTaHHbIX MeTOOB ONpeseseHHA POpM 
XOK CHUA YpaHa B pacrBope (°) OblIH BbIOPaHb! MeTOA ybTpapHIbTpOBaHHAsA 

MeTOR aCOpOMHH Ha CTCKJIHHHOM IIOPOLWIKe H3 PacTBOPOB C pa3JIHYHbIM Map- 
HaJIbH3IM JaBJIeHHeM yYrviekucsoTH!. Mero yJIbTpapuJIbTpOBaHHA JaeT BO3- 
OKHOCTH PasJIMYUTb HOHHbIe H KOMNONAHbIe PopMbl. AWcopOunA Ha CcTeKJIe MpH 
8MeHEHHH Pco, MO3BOJIAeT YCTAHOBHTb, HMeeM JIM Mol JesO C YeTolpex- WIM Ule- 
TUBaJICHTH IM YPaHOM, MOCKOJIbKY KapOOHaTHble KOMIIJICKCbI STHX BaJIeHTHO- 
reli ypaHa pe3KO OTIMYaloTCA NO ycTowuuBocTH. Kpome Toro, BO Bcex cJly4¥anx 
IpeleANOCb COCTOAHHe KapOOHATHOH CHCTeMbI B BOJe. JL STOFO U3MepANMCh 
H B MOMEHT B3ATHA POO M BeEMUHHAa WeOUHOrO pesepBa. Bce ONbITbI MPpOU3BO- 
AUCb Ha OOPTy CyAHa, HeMOcpeACTBeHHO MOCJe B3ATHA MpOO. ITO UCKMNOUAIO 
I3MOAKHOCTh H3MeHeHHA (OPM HaXxOXKeHHA ypaHa BCJeACTBHe H3MeHeEHHA 
M3MKO-XHMHYCCKUX XapaKTepHCTHK BOAbI mpH xpanenun. Ilomyyenusie pesyb- 
ITI TIPpHBeweHs! B Taba |. 

V3 npupeyeHHslx JaHHsxX cleqyer, YrO ypaH BO BCeX H3Y4eHHBIX OOpasllax 
eT ceOA OJMHAKOBO M10 OTHOIIeHHIO K IIPHMeHeHHbIM MeTOJlaM MCCJIeqOBaHHA. 
ONHOe MpOXOmJeHve ypaHa Yepes yJIbTpa*pubTPbI (MeMIOpaH c THaMeTpoM 
9p ~1 Mu) yKa3biBaeT Ha HOHHO-MCiepCHOe COCTOAHHe YpaHa B BOsaX BO BCeM 
iTepBase riyOuH UepHoro Mops. Sror tbakT MOABepraeT COMHEHHIO BO3MO2K- 
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a 
HOCTb BOCCTAHOBJeHHA ypaHa B HUX JO YeTbIpeXBaJleHTHOTO cocToAHUA. Bem 
CTBHe HH3KOrO 3HaveHHaA mMpousBefeHua pacrBopumocTu U(OH), u ero Becb 
CHJIbHOH CopOupyeMocTM mpH 3HayeHHAX PH MopcKOM BObI CilekyeT ORKUT 
KOIOHAHOAMCnepcworo cocrosHua U*t. Oro nosmowKeHve NOTBepaaeTcA Me 
HbIMM 10 acopOuuu ypaHa Ha cTeksle. []pH H3MeHeHHM MaplHabHOrO WaBs 
HUA YIVIeKUCJOThI B HaluHX Onpitax pH BOAbI U3MeHAJIOCb B Mpeesax 4,5—8 
IIpH4YeM KOHWeHTpalua HoHa CO,” BO BCeX Cly4aAX Opla OOMbIe YEM 10-% 


Ta6muua j 
ee Aycop6uusa creksiom, % 
aa 
ocT - «a? iG - 
% tee Koopgunatht =e pH npo6ni aeeeosn PCO, Se] ar 
y Se Mom/a  |PCO, 1 aTM 3 10- Cates Sap 
(ales 
0174 | ~=43°28’ N 0 8,0 Aor Orca ama te) << (0 <0,5 
A=33"-400 E 1000 Oath AV Om Aaa) <0;0 <0,5 
2000 Ost iis@soulOre | <0) 55 <0 <0,0 
0175" |" @==42°47' N 0 8) Aoi Omen e<aO ko <i) ste) =00 
KBr al? Ie 400 het SMO Ooi <0,95 <0,9 
150 (eS Ai | <0) <0,9 <0,90 
200 7,8 AAO | Oro <0, <(),0 
300 8,0 NEB SORE | c(i) <0,9 <0);0 aa 
4000 Uy& Hoole | <0 <0X0 <0,5 100 
0176 | o=41°43’ N 0 7,8 9,6-10-* ‘bO) <= (no <()5o —. 
OOS OME 150 8,0 Wn NOR |e << O55 <(0),9 <0,90 — 
200 Tine. A oO 0,6 — <0,5 — 
300 7,4 ede ORS <i0);5 <a) — 
4400 hye Hy orcad mes | SOD <()5o <aQie) — 
O177 o=41°16’N 0) 8,2 led One AO <0) 5) <0,5 —_ 
PRES 40 S52) Pao << (0). 55 <a <Aal)s — 
1350 | o=45"°207N? 0 Seo eee 0,6 =<(),0 <0,95 — 
SSS PAS BBIID | 22 7-8 On 1On2 AVetoy Mie ex0)q.0) <<) 3) = 


Kak BHHO H3 JaHHpix Ta6. 1, aqcop6iuaA ypaHa Npu STOM 65a OYCHb HU3KO 
He lpeBblluad, Kak mpaBuo, 0,5%. B To «xe BpeMa pu KOHeHTpaluu CO 
MeHbiue 10-° N afcopOuua wecTHBaJleHTHOrO ypaHa B 3TOM HHTepBawe pH 7 
cTHraeT JeCATKOB mpomenTos (°). IloppieHve napluasbHOro JaBJIeHHA yTvieK 
COTHI MOHMKaeT PH BOJbI, HO MPH STOM YBeHYMBaeTCA OOIee KOHYECTBO Pi 
TBOPe€HHOH yIvIeKMCJIOTHI. ITO MPHBOANT K TOMY, YTO KOHIeHTpalua HOHaCO 
B HalIHX OMMbiTaX He onyckaeTca HMxKe 10-° N. Ananoruunoe aABseHHe HaGuJ 
WaeTca B TIyOMHHBIX BO,ax UepHoro Mops. Panee Hamu ObIIO NOKa3aHO, 4 
WI€CTHBaJICHTHbIH YpaH B YCJIOBHAX aSPHPYyeMbIX OKeaHHYeCKUX BOI Mepexoy 
B NCeBAOKOJONAHOe CocTOAHHe pu pH oKo0 7,5. B raryOHHHbIX YepHOMOPCK 
mpoOax HaOwlofaIucb ropasfo Ooulee HU3KHe 3Ha¥eHHA PH (Tabu. 1). Benencre 
TOFO, YTO Pco, AIA HUX OONbIUIe aTMOCdHepHOrO (MapaJebHO C CepOBOAOPOAH 
3apaxKeHHeM HMeeTCA YIIeKMCOTHOe SapaxKeHve), KOHWeCHTpallua HOHa CC 
B HX He orlyckaetca HuxKe 1074 N. Sto uw yep2xkuBaeT ypaH B (opMe KOMMUJIel 
HOrO KapOOHaTHOrO aHHoHa. 

HHTepecHO CONOCTaBUTb STOT pe3yJbTaT C HMeIOUIMMUCA JIMTepaTyPHbl 
JaHHbIMH 06 yCJIOBHAX BOCCTAHOBJICEHHA KapOoHaTHOrO KOMMVIeKCa WeCTHBaJel 
HOrO ypaHa JO YeTbIPeXBaJIeHTHOFO COCTOAHHA. 

EcJIH Hcnob30BaTb aHuble Mak Kuielina c corp. (7) OTHOCHTeNBHO CTaHa] 
HOrO MOTeHIHala peakivu 


U (OH)e,, + 8C0, = [UO2"(COs)s]’””’, + 2H,0, 


TO AIA BOCCTAHOBJICHUA MHJIMAapAHEX NOeH MpHcyTCTBy1ollero B BOE ypa 
(WOcTwKeHHe IIpousBeyeHua pactBopuMocTu U(OH),) rpe6yerca, uTOObI OKHCY 
TeIbHO-BOCCTAHOBHTEJIbHbIH MOTeHI[Mal YePHOMOPCKHX BOX WocTuraa or — 
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f} — 0,5 8. PeanbHO OKHCJIMTebHO-BOCCTAHOBUTEJIbHbIM MOTeHMMa UX He ma- 
bT HaxKe —O0,2 B (°). CieqOBaTeJIbHO, BOCCTaHOBJIeHHe ypaHa B Bofax UepHoro 
fipa He AOMKHO HMeTb MECTA, YTO COriacyeTcaA C MOJyYeHHbIMH 9KCMepHMeH- 


HIbHSIMH JLaHHbIMH. 


BuBOb 


1. Ilokasano, uTo ypaH B Tove BOX UepHoro Mops Ha BCeM HHTepBave rly- 
fH OT 0 no 2000 mM HaxoguTcaA B BUe KapOonaTHOrO KOMIJIeKCa WeCTHBAaJIeHT- 
pro ypana. 

| 2. IlouyueHusie WaHHble ABJIAIOTCA (pPH3HKO-XHMHYeECKHM OOOCHOBaHHeM He~ 
H3MOAKHOCTH OCAKCHHA ypaHa BCJIeCTBHe eNO BOCCTAHOBJICHHA B CepOBOOpor- 
pit 30He UepHoro Mops MO YeTsIPeXBaJIeHTHOTO COCTOAHHA. 

Pa6ora BulloHeHa B JaOopatopuu un.-Kopp. AH CCCP WH. E. Crapuxa, Ko- 
pPOMy aBTOPbI IPHHOCAT OvlaroqapHOcTb 3a BHHMaHHe HM MHTepec K paodote. 


Tlocrynuuo 
22) VULT S959 


WHMTHMPOBAHHAA JIMTEPATYPA 


ier. FP. Koczy, Deep-Sea Res., 3, 93 (1956), # K. Strom, Nature, 162, 922 
948). 3% K. Beaa, BcOopx. Agepuan reonorua, M., 1956. 4L. Miller, Economic 
eology, 53, 521 (1958). ® B. A.C konuuues, Tuypoxumuyeckue matepHaapl, 27, 21 
woof), 8 MW. E. Crapur, JI. B. Koaagunu, Teoxumua, Ned, 204 (1957). 
lI. Max Kaeuu, E. BannepuuKkean, aw. Xwrruuc, Bc6opx. Xumua agep- 
oro roprouero, M., 1956. 
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TIOVBOBEAEHH 


A. M. TJIOBYC 


IKCHEPHMEHTAJIBHOE HCCJIEMOBAHHE PA3OBOrO COCTABA 
BJIAIH NOUB WH TPYHTOB, NEPEABUMTAIOWIENCHA 
nowy BJIMAHHEM FPAXHEHTA TEMIIEPATYPDbI 


(ITpedcmaeaeno axademuxom A. ®. Hoppe 30 I 1960) 


Mexkity 9KCHePHMeHTaJIbHO HaOs0aeMbIMU CKOPOCTAMH TepeABHXKEHHA M0 
BeHHOM Bular MO BJIMAHMeM rpayueHTa TeMNepaTyPpbl H CKOpOcTAMH Ludpy3r 
Hapa, BbIYMCJI€HHbIMM Ha OCHOBe 3aKOHAa Muka, CylecTByeT Peskoe pacxoxK I 
Hue. OHO IpHBeJIO K BOSHAKHOBeHHIO Pa3sJIHUHbIX B3PIAOB Ha Me€XaHH3M yKi 
3aHHOFO TepeABHXKCHHA. OTH B3IVIALbl MOFyYT ObTb CBEJCHbI B TPH OCHOBHB: 
rpynnpl. 

1. B mepeHoce BaarM moq JelicrBHeM rpafveHta TemmepaTypbl yuacTBy€ 
TOJIbKO 11ap, a HECOOTBETCTBHE MexXy TeopHeH WM OMbITOM CBA3aHO C HEMPHMe 
HMMOCTHIO K TIOUBCHHbIM IIpOleccaM OOULENPHHATHIX KOSPDUUMeHTOB AuPpysu 
BOMAHOrO Tapa HM ApyruX KOHCTAaNT, BXOAAUIHX B ypaBHeHHe Auddysun (7,7, 

2. B yka3aHHOM mpolecce yyacTByeT KpoMe Mapa (H He3aBHCHMO OT Herc 
*KUAKaAd (pasa, HeyYeT ABHXKeHUA KOTOPOH HM ABJIACTCA MPHYMHOH pacxowKeHH 


(*). 

3. [lepexoc Baaru mpoucxoquT Kak B XKHAKOM, Tak HW B MapoBow (pa3ax, H 
OHH CBA3aHbI B OCOObIM eCMHbIM MexaHH3M, He yKJaQbIBalOWHHcA B KJlaccHye 
cKy!oO Teopuio Auddpysun ('*). 

Hecmotpa” Ha pA NOMbITOK 9KCMeEPHMeHTaIbHO Pa3feHTb CyMMaPHBIN MC 
TOK BJlar, JBMKYUeHCA BO BJlaxKHOH NouBe NOM AeHcCTBHeM YTpawveHTa Temne 
paTypbl, Ha napoqud@py3HOHHy!0 HU XUAKOCTHY!O KOMMOHEHTHI, KOJIMYeCTBEHHO 
OI€HKH 3THX KOMMOHEHT MOJYUHTb He yRaBawocb. I]pumMeHeHue WIA STON Led 
Pa3JIMUHbIX MeTOK %KHAKOH casbl AaBaslO JIMUIb KaveCTBeHHYy!lO KapTHHy (° 
Bpejenve B MOUBCHHYIO KOJOHKY BO3AYUIHOrO 3a3opa (°) MpHBOAMIO K BOSHHI 
HOBeCHHIO B 3TOM 3a30pe MH Ha efO rpaHnlax TeMMepaTyPHOTO pexKHMa, OTH" 
HOrO OT PpeKHMa B YaCTAX KOJIOHKH, 3aMOJIHEHHbIX NOUBOH, YTO OCOMKHA 
aHaJIH3 Pe3YJIbTaTOB WH MellaJIO NOJYYHTb YeTKOe PelleHHe MOCTABJIEHHOM 3¢ 
yaun. 

J\iA BbIeeHHA NapOBOH KOMMOHEHTHI M3 OOILerO NOTOKa Bar, MepesB! 
rajolleHcCa B MOUBe NOX NelicTBHeM rpayHeHTa Temmepatypbl, Mbl MPHMeHH 
MpOcOHKy H3 ruspopoOuoro MaTepuaua. 

OnpiTbl MpOBOAHIN MO cHezyrouel MeToauKe. Mccueqyemyio mousy onpex 
N@HHOH HCXOQHOM BJlaxKHOCTH OAHOPOMHO HaOuBaIH B IMJIMHAPHyecKy!0 KOVJIO} 
KY, KOTOPylo 3aTeM yCTaHaBJIMBaJI FOPH3OHTAJIbHO B CMelMaJIbHOM TepMoOcTaTe 
CO3laIOIeM BAOJIb KOJIOHKH JIMHeHHOe pacpeedeHHe TeMMepaTypbl C 3aaHHbl 
rpayueHTOM. Cama KOJIOHKa IpescTaBseT coOoH HaOopHbili WMAMHAp us mph 
IIJIMPOBaHHbIX TOHKOCTCHHbIX MeTAaJJIMYeCKUX KOJI, BIVIAaBJICHHbI B MOHOJIH’ 
Hy!0 TOJICTOCTeHHY!O NapadunHopyto o6oouKy. [lapadunosaa o6on04Ka obecm 
YHBaeT HEOOXOUMY!O MeXaHHyeCKylO MPOUHOCTh MH HasexKHYIO BUArOU3O/ ALK 
a BHYTPeCHHHH MeTaJJIMYecKuH WHIMHEp — Opcrpoe ycraHOBJeHHe JIMHeHHOI 
pacipeweJleHua TemmepaTypbl HM (MPH CHATHM OMbiTa) TOUHYIO MPHBASKY ak 
HOrO OOpa3ila K paCCTOMHMIO OT KOHIa KOOHKH. B cpemnee ceyuenue m0 
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€HHOM KOJIOHKH BBOLMIH 10-MuIHMeTpoByIO MpocloKy U3 KBapleBoro 
ecKa, IMApodoOusupoBpaHHoro KkpeMHeopraHuyeckolH x*uAKOCTHIO TKK-94 
9THJITHAPOKCHOKCaHOBbIn nowMep). Taka mpociouKa, MMelollad mopu- 
TOCTb, OJIM3KyI0 K MOPUMCTOCTH NOUBbI, mponycKaeT AuppyHAMp yout 
ap, UpenATCTByA B TO %*e BpPeMA NepeBMKeHHIO Bah B XUKOM COo- 
CTOAHHM. BBeseHve MpoOcOHKH He HapyllaeT JHHEHHOCTH pacnpekeseHuA TeM- 
Jmepary per. Ilo oKoHUaHHM ONbITa B CaHTMMETPOBbIX CeCKIMAX NOYBbI MO WVIMHe 
JKOOHKM ONPe CANIM BUaKHOCTH UM pac- 

CUHTSIBaJIM CKOPOCTb NepeHoca Tapa u3 
KTeMJIOH» B «XOJIOHY!O» NOJIOBHHY KO- 
OHKH. OTY CKOPOCTb COMOCcTaBJIAJIH CO 
CKOpOCTbIO CyMMapHoro NoTOKa Bary 
Huepes cpeHee ceyeHHe, IOJYYeHHOH B 
KOHTPOJIbHbIX OMbITaX C AHAaJOPHYHbIMU 
KOJIOHKaMH, HO 6e3 NpocsOHKH, HC 
TeOpeTHYeCKOH CKOPOCTbIO ANppy3uu 
Tapa, B3YHCIeHHOH m0 dopmyvie (‘) 


Dy aT 
9D at oy Rie ees 8 


Re 
Sot 


je q — NloTOK Mapa B eAMHMLy  Bpe- i 
\MeHH Yepes eAMHMLY MouaqM mone- 
ipeuHoro ceyeHusa (r/cmM®?-cek); a@ — | 
}PakTOp, 3aBHCAIMH OT cTpyKTYpbi 
imouBpt (0,66); ~— oObemHad fold 8 
cBoGonHBIX 0p; D — kosdppumnent § 
Aubby3uu Bofanoro mapa B Bosfyxe & 
i(cm? -cek); y—macca 1 cm? napa & 


ipH aBsenun | mM pr. cT.; Py — Map- 
\IMaIbHOe aBJIeHHe BOAAHOTO Napa 


Bxoqauuw B STY dopmMyuly Kosdp- 
(puunext Audpy3suH BoAHOoro Mapa 
|BbIUHCJIAJIH C YYeETOM 3aBHCHMOCTH OT 
ero Temnepatyps! no Kpumepy: Dr = 
24.42.10 4 T?-?/p. 

Ha puc. 1Aul 5 nokasanpi pe- 
|3YJIbTaTbI OMbITOB, MpoBeyqeHHbIX Ha “0 f 2 3 4 5 6 7 8 Jem 
\TIbI€BaTOM JIETKOM CYIIMHKe 43 OK- Paccmonnue om xonednoza “OKua ——= 
| PecrHocTeli Jlenunrpaya mp AByx Puc. 1. IlepepacnpegeteHne mnouBeHKHoH 
WCXOJHbIX BJIAXKHOCTAX, OOLEMHOM — gyraru To WelicTBHeM rpayMeHTa Temmepa- 
“Bece 1,3, TpaqueHTe TemmepaTypbl typhi. Tp ucxofHble BlaxKHOCTH (A, BuB). 


0.9°C/cm u cpeqHelt Temnepaty pe J —vucxoqHan BulamwKHOCTb; 2 — KOHeUHA A 
9] 99° BUlaxKHOCTb B oMbite 6e3 THLpooOuch mpo- 


CNOHKH; 3 — KOHe€UHAA BJaxKHOCTb B OMbITe 
Ilo sTHM AMarpaMMaM JI€ETKO MPO- ¢ rugpodo6uoit mpocaoiiKoli; 4 — ruqpo- 


CJI@XKMBaeTCA: BO-MePBbIX, TO KOJIHYe- tboOxaa mpocsoiKa 
CTBO Bar, KOTOpOe MpouWio yepes - 
THApopobuylo mpociokky, H, CMeOBaTeJIbHO, MOKeT ObITb OAHO3HAYHO MIPH- 
MucaHo Audpy3un Napa, H, BO-BTOPbIX, HakOMJeHHe Bar Neped rHApopoouor 
MpocoHKOH, CBUeTeIbCTByIOUlee O HaJHYMH B MOTOKe KOMMOHEHTbI HHOK 
NpHposyl. ee 

B ra6a. 1 mpeqcTraBjeHbl CKOpocTb CyMMapHoro NOTOKa Yepe3 CpeHee Cce- 
yeHHe KOJIOHKH, BbIYMCJICHHaA 10 OMbITY 6e3 MpocMOHKH CKOpOcTbh Ludpy3un 
Mapa u3 OMbiTa Cc FHspopoouo mpocsowKo H CKOpOCTbh Any3sHouHoro moToKa 
Napa, mpexBEruuceHHaA m0 3aKOHy Auddpysnu (opmy.ia (°*)). 
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TakuM 06pa30M, IpHHATAaA MeTOAMKa MO3BOHJa IKCMEPHMCHTAbHO BbITC- 
JIMTb U3 CYMMapHoro NOTOKa Bar, NMepesBuralolletcA MOA eHcTBHeM TemMme- 
parypHoro rpayueHTa, ero MapOBylO KOMNOHEHTY, CKOPOCTb JBYXKeHUA KOTOpOH 
B peyelaxX OWMOKM OMbITa COBMaaeT CO 3HaYeHHeM, aBaeMbIM TeOopHeh Aud- 
cy3un. B pacuerax TeopeTHyecKOl CKOpOCTH NoTOKa Mapa ObIM UCMOMb30BaHbI 
OOUIENPHHATHIe 3HAVeHUA KOSppUuUMeHTa Audpy3suu BOAAHOTO Mapa, KOTOpbIe, 


Ta6dauna fl 


MpOclOoHKOH HU 6e3 Hee (puc. 


CKxopocrTb Teop. cKo- 

Ucxogu.| Cxopoctn | zudbysun| POCTh Aub- 
BaK- |cymmapnoro | napa us |PYS¥H mapal Von 

HOCTb | oToka, onpita Vor» (bopmy.ia V 

rom yy [r/em®-cex-107] 4 ryem2 (1)) Vreop,| ‘TOP 

Bp, % eeiel0? r/cm?-ceKk+ 

047 

A | 10,0 By il) 0,99 0,95 AAG: 
B 8,0 3,00 0,96 0,87 1,40 
B PaO) 0,95 OFot 0,52 0,99 


1 B) u pacuernpie WanHple crpoKu B ra6u. 1. Ilpu 
Ooslee BLICOKHX BJlaKHOCTAX MOUB >I B paCCMaTPHBaeMOM MOTOKe BOSHUKaeT Apyran 
KOMMNOHEHTA, AVIA KOTOPOH THLpoPpoOHad MpocMoka ABMAAeTCH MpenATCTBMeM. 


Kak MOATBepxLalwoT NOyUeH- 
Hblé HAMM JaHHble, BUOTHe MpH- 
MeHHM>1 K Judppy3HH mapa B 
mOUBaX HM PpyHTax. 

TIpu HH3KHX BJIaxKHOCTAX 
MOYBbI TOTOK BJard, JBHxKYy- 
weHcaA B HeH NOX BUMAHHEM 
Tpayqveuta TemMnepaTypbl, AB- 
JAeTCA MO cBOeH Mpupogye ma- 
poxubpy3voHHEM. O6 93TOM 
CBUJeETebCTBYIOT COBMaeHHe, 
KPHBbIX BJIaxKHOCTH B OMbITaXx C 


B Tepe IBHU*KeCHHH 9TOH KOMMOHEHTSI HeCOMHEHHO MpPpWHAUMaeT YUaCTHEe *KULKAaA 


basa, 
B>IACHCHHA. 


Arpodusnueckuit HayuHO-HCCeqOBaTeIbCKHH MHCTHTYT 


AkajleMHH CeJIbCKOXO3AHCTBEHHbIX HayK 


MM. 


B. HW. Jlesuna 


OHaKO KOHKpeTHbIM XapakTep 3TOrO y4uacTHA TpeOyeT asbHeHwero | 


| 
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20 I 1960 
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OKEAHOJIOLHA 


A. K. TEMHPAX 


OCHOBHDIE THIbl BEPTHKAJIBHOrO PACMPEAEJIEHHA 
KONENOA B WEHTPAJIBHOM 4YACTH THXOFO OKEAHA 


(IT pedcmaeaeno axademuxom A. A. I puzopveeoim 17 II 1960) 


Hamu paccMaTpWBaeTcaA pacnpefesmeHHe Konenog B IWeHTPpasIbHOH uacTH 
MXOrO OKeaHa, HaXOJAeHCA B MpefeaxX TponuMyecKoH Ouoreorpaduyeckoli 
61acTH. 

MartepuaJioM MocJlyxKHIM BePpTHKaJIbHbIe JIOBbI WaHKTOHa 0 coam: 0O—25, 
5—d0, 50—100, 100—200 un 200—500 m, cyenanupie cerbio J>Kequ OKeaHCKO 
foyeu ((vaMerp BxoAHoro oTBepcTua 80 cM, MewbHHUHOe cuTO Ne 38) B 25-m 
1 26-m pelicax «Bura3a». MccaeqoBaHbl craniuu (pac. 1), B3aTbie B MepHoy 
-23 Wo 1 vaca HB nepuosc li go 13 4ac., c WembIO OXapakTepH30BaTb pacnpeje- 
TeHHe KONenO, pH HX MaKCHMaJIbHOM MOJybeMe H MAaKCHMaJIbHOM OMyCKaHuH. 
Cy4a m0 MccJIeqOBaHHsIM MHOIO B Kypocvo cyTOUHSIM MUMrpallHAM Tpomuye- 
CKUX KOMenOl, MaKCHMaJIbH5ie€ MOMbeM HU OMycKaHHe y OOJIbUIMHCTBa BUOB 
MIPUXOAATCA WMeCHHO Ha 3TH 4acsi. 

[IpeqpaputeibHO ObIwIO U38yyeHO pacnpeyeseHHe KaxkJoro u3 40 ucculeqo- 
aHH IX BUOB B OTZeIbHOCTH. UncmeHHocTb ero Ha CTaHIMH B cioe 0O—500 m 
mpuusata 3a 100%. BparuncieHo, Kaka “acTb NONYAAWWH HaXOMTCA B KaxKJIOM 
W3 WCCe§OBaHHbIX coeB. ConocTaBJlieHve BepTHKaJIbHOrO pacnpeleJieHHa 
KOMeNO, Ha Pa3HsIX CTaHILMAX, B3ATHIX B Mpefeswax BOL pa3Hb'X CTPYyKTYP, 
aTakKe B pa3Hse ce30H>I (seToM no 154° B. 2. H 3HMOH CeBepHoro MOJy- 
mapua mo 174° 3. a. w no 172° B. 4), MOKa3aO0 CTOMKOCTb HeKOTOPbIX 
ocobeHHOCTeH HX BePTHKaJIbHOTO PacnpeeJIeEHHA HW MO3BOJIMJIO Ha 9TOM OCHO- 
BaHHH BbIJeIHTb OMMCsiBaeMsIe HWKe OCHOBHbIe TuMbI. J[aHHye OblIH ocpey- 
He€H5I 10 KaxKJOMY BUy [WIA BCeX HOUHbIX H BCeX JHEBHbIX CTAHILHH B OTJeJIb- 
HocTH. CxoqHpIe MO BepTHKaJIbHOMY pacnpeyeuIeHHIO BUI OObeAMHEHI B pac- 
CMaTpHBaeMble HWKe OCHOBHSIe THNMbI. JIA HX XapaKTePHCTHKU Ha puc. 2 mper- 
CTaBJIEHO CpeyHee pacnpeyedeHhe, xapakTepHoe WIA BCeH rpynnbl MepewcseH- 
H3IX B TeKCTe BHLOB Kaxyoro Tuna. [I]noujaqb NpAMOYrOJIbHuKa Ha PHCyHKe 
id JAHHOrO COA COOTBETCTBYET YACTH MONYJANHU B MpOWeHTaXx, HaxOAMeica 
B J[aHHOM Cl0e, MO OTHOMICHHIO K YMCMeHHOCTH NonyAALHUN B coe 0—500 Mo, 
HMPA MpAMOYFOJIbHUKa COOTBETCTBYeT KOHILCHTPallM PauKOB B 9TOM CJIOe B 
mpowentax (K OOujeH 4uHMceHHOCTH B coe 0—500 M) B | M?. 

B weHtpambHolw uacru Tuxoro okeaHa MOryT OBITb BbIJeJIeHb! Cleqyioulne 
OCHOBH'e THMbI BePTHKaJIbHOrTO pPacmpesesIeHHA KONeNO]. 

l. TIpunopepxHocTHble BUH. OHM MpemCTaBJIeHbI pasJIHU- 
HoIMH Bugamu cem. Pontellidae. Hau6omee MHOrouncJIeHHbIMH HW YaCTO BCTpe- 
YAIOULUMUCA B MCCeOBaHHOM palione aBustoTca Pontella tenuiremis, P. fera, 
P. princeps, Labidocera detruncata (‘). O6Hapy2kuBaloTCa OHM Kak B JIHeBHOe, 
Tak HM B HOUHOe BPeMA MPH OGIOBe BepXHUX 30 CM BOJbI TOPH3OHTAIbHBIMH Opy- 
JMaAMM soBa. B Oonee rayOOKUX COAX MOUTH OTCYTCTBYIT. 

De BW hos 6D SH el, Fo.CrH 0 0 Be Pp XH/0 CTH 01 O3"O HE. 
OcHOBHad YacTb NMOMyJAMMM cocpesoToueHa KaK B HOUHOe, TaK HM B JHEBHOE 
BpeMaA B BepxHux 100 M, y HeKOTOpbIX BHOB — B BepXHux 50 mM. Maxkcumaiib- 
Had KOHIeHTPaluA B Upesenax BepxHux 100 M Ha pa3HbIX CTaHIMAX MOXKET 
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6bITh B pa3HbIX COAX. Ho uacTo oHa B HOYUHOe BpeMA HaGuOfaeTca B CI 
0—25 uau 25—50 m.8Y HeKoTopplX BHOB H B AHEBHOe BPeCMA MaKCHMAaJIbHeé 
KOHIeHTpaluA HaxOMUTCA B c0e O—25 M. Y psaya BUAOB CyTOUHbIe MHIpally 
BLIPAKeHbI OCTATOUHO YeTKO, Y APyrHX OHM Ha aHHOM MaTepHawJe HE 00H 
pyxkeHpl. BaxkuelimMMH mpefcTaBHTeAMM STOrO THA ABMAIOTCA Undinu: 
darwinii, Euchaeta marina, Scolecithrix danae, Pontellina plumata, Acart 
negligens, Acrocalanus monachus, A. longicornis, A. gracilis, Calocalam 
pavo, C. plumulosus, Candacia aethiopica. Bugei sToro THNa B NPUNOBepXH! 
CTHOM CJI0O@ BOJbI JIOBATCA PeKOLM!B OUCHb MAJIOM 110 CPaBHEHHIO C NOHTCJI 
jlamMu uncme. BosMoxKHO, YTO OYCHb' CHJIbHOe OCBeLeHHe STUX CJOEB ABJACT 
“Wis HUX mpensTcTBHeM. BuyaMu, yall 
Wpyrux mMomaaroulMMu B TOPpH30HTAal) 
Hbi€é MOBepXHOCTHBbIe JIOBsS! WH MO9TOM! 
OUeBHHO, OM2Ke NOJHMMAOWLAMUCA 

MOBepXHOCTH,  xABJIaioTcaA Euchaet 
marina wu Undinula darwinii. | 

3. Bugzbo HUMKHEH YacT 
MOBepXHOCTHOH 30HB. Of 
HOBHaA YaCTb MONYIAWMM BCerfa Haxc 
mutca B coax 100—200 u 200—500 1 
B pepxuux 100 Mm u B coax 500—1000 
1000—2000 M oco6u 3THX BUAOB BCTPE 
yaioTcd, HO B CPpaBHHTeIbHO MaJIOj 
yucse. THMHUHBIeE MpesqcTaBUTeJH — 
Scolecithrix bradyi, Haloptilu 
longicornis, Euaetideus  giesbrechti 
Temoropia mayumbaensis u Cal 
anus tenuicornis. Cyrounbie Murpal[yl 
y BUAOB 3TOTO THNa BbIPaxXeHbI OUeH 
cma60. Heckoubko 60JIbIIaH YaCTb NO 
YIALMH BHOWHOe BpeMA MOMHUMAETC:! 
B cio 50—100 my Calanus tenuicornis 
Puc. 1. PacnonoxeHwe UccmeqOBaHHbIx Temoropia mayumbaensis u Scoleci 
craHuMit. 1 —cTaHnMM, cnenanmae pw ne. thrix bradyi. Ho y peex BHOB) Mam 

puon 23—1 uac, 2—B I1—13 ugac. CHMaJIbHaA KOHILCHTPalHA, Kak pa 

BHJIO, H B HOUHOe, MH B JHeEBHOe BPeM:! 

Haxogutca B caoe 100—200 mM, B He 
KOTOPBIX CJly¥aaX OHA HaOJOLamacb B 200—500 M, HW TOMbKO HHOra B pPalion 
9KBaTOPHaIbHOH JMBepreHUMN B coax spe 100 m. 

Heckoulbko oco60e momo2xKeHue 3anuMaet Mecynocera clausi: MakcHMaJb 
HylO0 KOHUCHTpallMio OHA, Kak Bub! 2-ro TuMa, MMeeT B Mpeseiax BepxuHer 
100-MerpoBoro csI0f, a HMeHHO, B caoe 50—100 m, Ho B canoe 100—200 1 
y Hee HaxOQHTCA elie OOMbWIaA YaCTb NOMYAAUMU, YTO roBopuT o 6.1M30CcT 
ee K BugaM 3-ro Tula. BosMoxHO, ¥TO ecTeCTBeHHad rpaHula M@xKTY Mak 
CHMyMaMH 4HCJIeCHHOCTH BYOB 2-ro u 3-ro THMa MpOXOAMT HeCKObKO BBIIE 
100 m. Bsuny Oompmof mpoTtaxenHocTH coax o6n0Ba 50—100 m ona # 
Moria ObITb OOHapy2KeHa. B TaKkom ciryuae M. clausi cnenyer orHecTu K 3-M 
Tuny. 

4, Bug NOBePpXHOCTHOH 380HH.C 60078 MOK aM nme 
TYHOWU. CYTOUYHEX MUTPawuH. Ocnopyad vacTh nonynauMN Hz 
XOJUTCA B 0O0e BpeMs CyTOK B Mpefesax BepxHux 200 mM. B G6ousee r1y6oKu 
COAX KOMMYeCTBO pesKO yMeHbuaeTca. B JHeBHOe BPeMA NPHHaexkaly 
K 9TOH rpynne BugE: Nannocalanus minor, Lucicutia flavicornis, L. ovali 
Heterorhabdus papilliger, Candacia bispinosa — konneurpupytorcs B HWKHE 
YaCTH NOBEPpXHOCTHOM 30HbI, B coe 100—200 m, a HoubliO MaKCUMaJIbHA KOE 
WeHTpauMA CMellaeTca B COM 25—50'M (y L. flavicornis B cnof 0O—25 M). 

5. BatTunenarwuyueckue BUA. OTH BHUTBI COBepwaloT SOON bY 
CyTOYH>e€ MUTpallun, MepeMellaich H3 BepXHHX CJIOeB MOBEPXHOCTHOM 30H. 
a2 


a 
if 


B ruyOoKopoguyio. Pleuromamma abdominalis u P. gracilis B nowyyeHnubie 
yacbl OTCYTCTBY1IOT B BepXHHX 100M uv B npegeax u3y4eHHbIX 500 M MakcuMaJib- 
Hy!0 KOHIeHTPallvio HMetoT B cl0e 200—500 m. BepostHo, onyckanue mponc- 
XOMUT B elle Oomee ruly6okHe COM, TaK Kak B HepHoy 15—18 uac. B cnOAX 
500—1000 m u 1000—2000 m o6napy2xxeHbi GombuMe KOHNeHTpauun P. gracilis 
uP. abdominalis. B mowyHounple yacbl MaKCUMaJIbHad KOHWeHTpallusa 9TUX 
BUOB HaXOJUTCH B Ipesemtax BepxHux 100M. P. xiphias* B nonyneHHble yacbl 
uMeeT TaKOe Ke pacipeseweHhe, Kak Ba PaCCMOTPeHHbIe BbIINe BUa, HO HOUbIO 
MMeeT MAKCHMA@JIbHYIO KOHI[CHTPallWi0 B HWXKHEM YaCTH MOBepXHOCTHOH 30HbI, 
3 coe 100—200 m. 
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Puc. 2. OcHOBHBIe THMbI BePpTHKabHOTO pacnpesemeHHa Korenox. A — BUbI Bepx- 
He uaCTH NOBepXHOCTHOH 30HbI, 5 — BUAbI HHXKHeEH YaCTH MOBepXHOCTHOH 3o0HbI, B — 
BU J{bI MOBEPXHOCTHOH 3OHbI C OOMbIIOM AMNMTYAOM CyTOUNBIX MUrpayMu, J — OaTunesa- 
ruueckHe Bub, J] — rmy6oKoBoguble BuybI. / — QHeBHoe pacnpeyzemenve, 2 — HOUHOe. 
O6pacHeHHA B TeKCTe 


6. Bugab TrAy6O0OKOBORZHOH 30HB. OcoOeHHOcTH pacrpeseue- 
HUA THX BYOB MOFYT ObITb BLIACHEHD! JIMMIb NOCIe U3yYeHHA Npo6, coOOpaHHbIx 
43 cmo0eB rryOxe 500 M. B HaltlieM MaTepHaJle MbIl BCTpeYaeMCA TOJIBKO C BepXHeH 
OUeHb MaJIOUNCJICHHOH YaCTbIO NONYJIAWMH BUAOB TIyOOKOBOLHOK 30HbI. Ou 
3aXOJAT B MepeXOJ[HbIH TOPHB3OHT, T. e. B cOH 2O0—5O00 Mm, unorga B 100—200 m 
M OYUCHb peAKO eJHHHUHbIMH SK3eMIIAPaMM BCTpeyartoTcsA Bbille. Han6ouee 
MHOFOUHCJICHHbIMH HM YaCTO BCTPeYaIOULHMHCA Cpe BUAOB YTOFO THA ABJIAIOTCA 
Gaetanus miles, Haloptilus oxycephalus, Lucicutiaclausi, Phyllopus helgae. 

O6pamiaioT Ha ceOA BHHMAaHHe OCOOeHHOCTH BePpTHKaJIbHOrO pacmpejleseHuA 
konenoy B TpomuyeckoH O6acTH MO CpaBHeHHIO C yMepeHHOH HM MOMAPHOH. 
B rpomuyeckol O6sacTH NOABJIAeTCH Tpylma BUOB, CBA3AHHaA C MpHMOBepx- 
HOCTHBIMH CJIOAMH BOJbI (HECKOJbKO CaHTHMeTPOB OT MOBepxXHocTH). EcrecTBex- 
HO, UTO Taka rpymma He MOrwa Obl CYyIeCTBOBaTb B yMePpeHHOH HM NOAApPHON 
OONaCTAX H3-3a CHJIbHOFO OXJaxKJeHUA, A B HEKOTOPbIX PaHOHaX HM 3aMep3aHHUA, 
BePpXHHX CJIOe€B BOLI. 

B sepxuem 500-mMerpoBoM cil0e BOZbI B OOpeaIbHOK OOAaCTH OOUTAaIOT BUbI 
SIMMJIAHKTOHHbIe, T. €. COCPEMOTOUeHHbIe JIETOM B BePXHHX CJIOAX NOBeEpXHO- 
CTHOH 30HbI, a 3HMOM PaBHOMepHO pacmipesesAloMMecs MO BCeH NOBepXHOCTHOK 
30He, H BULbI OaTunesarMueckhe, T. €. COBeEPalOlWe CYTOUHbIe WJIM Ce3OHHBIC 
MUrpallHH 3 MOBeEPXHOCTHOM 30HbI B PIyOOKOBOAHYIO, M HaOOopoT. Oru Mocsel- 


* Ha puc. 2 cpequee quia Tuna paciipegenenne Jano no P. gracilis u P. abdominalis. 
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HHe, T. e. GaTHMemarvyecKHe BUI C OOJIbIIMMH Ce3OHHBIMH MMrpal\HAMH, HMeIOT 
HaHOojee BaxkHOe 3HauUeHHe B XKH3HM MaHKTOHHOTO cooOnlecTBa CpeqHHX HU 
BbICOKUX WHpoT. BugoB, KOTOpble Obl Bcera HMe/H MaKCHMAaJIbHYy!0 YHCJIeH- 
HOCTb B HWKHeli UaCTH MOBePXHOCTHOM 30HBI, B OopeasIbHOM OOMacTH HET. 
B rpommueckoli o6.1acTH OOMbUIOe 3HaYeHMe MMeIOT BUJbI BepXHeH HW KHeH WacTH 
NOBepXHOCTHOH 3OHbI, TOra KaK POJlb OaTHMeMarMyecKUX BUOB CpaBHUTeJIbHO 
HeBeJIHKa. 

Bepoatuo, 3TH pa3iM4unA O6YCOBIeHbI ABYMA BayKHeHINMMH NpHunHaMy, 
Bo-nepBpixX, BOJbI YMepeHHOH O61acTH MOBep%KeHbl OOMbIIMM Ce3OHHbIM U3Me- 
HeHHAM, IPH 9TOM BOAbI MOBepXHOCTHOM 30HbI (O—200 M) NosHOCTbIO WIM MOUTH 
MIOJIHOCTBIO HepeMemmmBaroTca. B pesyJIbTaTe y KOMemO BEIpaboTaacb CilocoO- 
HOCTbh COBepllaTbh BePTHKaJIbHble MMrpallMH OOOH aMMINTYAbI, u30erad 
HeOaFONPUATHBIX YCIOBUH, HO HM IpHoOpeTasd Mp STOM HEKOTOPy!0 SBPHOHOHT- 
HOCTS (B OTHOWICHHM K TeMMepaType, COJIEHOCTH, OCBeleHMIO H K Apyrum dak- 
Topam). B TpomHueckoH oOslacTH cTpaTHpUKallMA BOAHOM Cpebl BbIPakKeHa 
pesue H OTCYTCTBYIOT CTOJIb 3HaUHTeJIbHbIe, KAK B YMepeHHOH OO/IaCTH, Ce3OH- 
Hble H3MeHeHUA THApouorMyecKuX XapakTepucTuK. B cusy 9TOrO MwaHKTOH 110! 
BepTHKaJIM CTpaTupulUpoBaH pesue, a OaTUMesarnuecKHe BULLI HMeIOT MeHBINee | 
3HaueHHe. 

JIpyroi mpuunHok pa3iMuni MoryT ObITb OcOOeHHOCTH pacnpeneseHua | 
NMUeBbIX OpraH3MOB B ITHX OOMacTAX. B TponuuecKOH OGsacTH B CHJIy OOJIb-| 
wieli OCBeLCHHOCTH (PHTOMMAaHKTOH paciipocrpaHeH TulyOxKe, YeM B yMepeHHOH | 
oouactu. Kpome Toro, B TpomMuecKol O6sacTH OOJIbUIOe 3HAYCHHe MMCIOT KOK- | 
KOMMTOOPUHAbI, YACTb KOTOPBIX ABJISETCA TeTePOTPOPHEIMH MW pacipocTpaHsAercA 
no 2000 m (?). Takum o6pa30M, B TponuuecKOl O6acTH BO3MOXKHO CYLLeCTBOBA- | 
Hie PpyNiol pacTHTeIbHOARHBIX KOMeNOL B HWXKHEHM YaCTH NOBEPXHOCTHOHM 3OHBI | 
6e3 3HaUHTeJIbHbIX CYTOUHBIX HU C@30HHbIX MUrpalluli B BePXHHe CJIOU, TOra Kak | 
B YMepeHHOH O6s1aCTH B OTPbIBe OT BEPXHHX CJOeB UX CYMLECTBOBaHHe ObIJIO ObI 
3aTPYMHUTeIbHO H3-3a HefocTaTKa NHL. 

B mpeyesax nmoBepXHocTHOH 30H (0O—200 M) B TponMueckOH OOlacTH 4eTKO 
BbIJeAIOTCA TPH COA. OHH OTIHUAaIOTCA MAKCHMAJIbHbIM Pa3BHTWeM Pa3HbixX 
BHJOB, XOTA OTJeJIbHbIe OCOOH STHX BUOB MOFyT ObITb BCTPe4eHbI BO BCeX TPexX 
coax. Kpome Toro, HeKOTOpble BHbI COBEPIIalOT 3AKOHOMepHBIe MUTpalluu U3 
ofHOrO cosa B Apyrow. TakuMu CJIOAMM ABJIAIOTCA: MPHNOBepXHOCTHbIM — 
TIYOHHOH MpeANOOKUTeIbHO B HECKOJIbKO CaHTHMeTPOB WIM HeCKOJIbKO Jle- 
CATKOB CaHTHMeTPOB; BepXHHH MOBeCPXHOCTHHIM — OT HW KHeli TpaHUbl ApH- 
NOBepXHOCTHOFO COA NO riyOuHE! OKOIO 100 M; HwKHHH NOBepxHocTHEI — 
OT HMKHEM TpaHHbl BepXHero NOBeEPXHOCTHOrO JO TIyOUHEI OKONO 200 mM. StumM 
CTPYKTYpa NOBePXHOCTHOH 30HbI B TPOMMYeCKOH OONaCTH OTMUAaeTCA OT TAa- 
KOBOM B OOpeabHOH, Te MOAOOHOrO passeMeHHA MpoMsBecTu He ymaetca. Tpa- 
HUIbl Mex*Ky CIOAMM HepeskHe. B coe 200—500 M, Kak M B 6opeabHOH 06- 
WacTH, HaXOQMTCA MepeXOAHbIM TOPH3OHT Mex Ay MOBepXHOCTHOH MU rayOuHHOn 
30HaMH, 


VucrutyT okeaHousiornu Tocrynusto 
Akajemuu HayK CCCP 15 II 1960 


WHMTHPOBAHHASA JIMTEPATYPA 


+A. K.Teatupux, Tp. Mucr, okeanon., 41 (1960). *® F. Bernard, Rapp. 
et proces verbaux, réunions. Conseil perman. internat. explorat. mer, 144, 103 (1958), 
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IT AJIEOHTOJIOTH ff 


r. WH. KAPMHLWIMWHA 


O MHKPO®AYHE MJIMOWEHOBbIX OTJIOKEHHH BACCEMHA 
AWDKHErO TEYEHHS p. YPAJIA 


(I]pedcmaeaeno axademuxom JI. B, Haauekunom 16 XII 1959) 


UlupokuH pa3Max OypeHHA TpeOyeT HaexKHIX KPHTepHeB oOMmpeyeseHuA 
BO3pacta MH KOPPeJIAWHM MIMOMCHOBbIX OTJIOXKEHHH Hec:bTeHOCHHIX paliouos IIpu- 
KacnwickoH BnaqvHpl. MukpodayHa, Ha BepTHKaJIbHOM PacmipefeseHHH KOTO- 
| pO OCHOBAaHO pacuJieHeHHe MJIMOWeHOBbIX OTJORKEHHU,B KepHe Oy POBbIX CKBaXKHH 
BCTpeyaeTcH peqKO WIM BoBCe OTcyTcTByeT. [lostomy u3y4eHHe BepTHKaJIbHOTO 
pacnpeyeseHHA MVJIMOWeHOBOH MUKpoayHbl MpeACTaBJAeT KaK MpakTHyYeCKHH, 
Tak MW TeOpeTHYecKHH HHTepec. 

MuxkpodayHa MJIMOWeHOBEIX OTJIOXKeHHH pescTaBleHa POopaMuHNdepamyH 4, 
TlaBHbIM OOpasoM, oOcTpakoOfaMu, MmpNyeM mociekHve mpHOOperaioT ocoGoe 
3HaueHHe B CBA3H C TEM, UTO OHM MIPHCYTCTBYIOT B OOJIbINOM KOJIMUeCTBE TaM, 
rye opamMunudep WH Apyrux rpynn ucKonaeMbIxX OpraHH3MoB Hert. Hexoroppie 
YacTHble BOMpPOCs! cTpaTHrpadpuyecKoro 3HayeHHA OCTPakO Mexkypeubs Bos- 
ra — Ypas u OacceltHa HuxKHeH Kambl OCBeIIeHbI B OTAeJIbHbIX paOoTax (', °). 
B paccMaTpHBaeMOM paHoHe MHKpOoayHHCTHYeCKHe UCCJeELOBAHHA MpOBOAMIA 
B. 9. Koponepuy (1949—1950) u JI. B. Bepesyukaa (1950—1951), Kkoropre 
IPH PacwIeHeHHN TJIMOMeHOBbIX OTJIOMKCHHHM OCHOBbIBaJIHCb Ha BePpTHKaJIbHOM 
pacnpeevleHHu OTJeJIbHbIX BUAOB POPAaMUHHep HU OCTPakOJ, YTO, Ha Halll B3TAD, 
HelpaBHJIbHO. 

Hamu mpopoyuiuch HccelOBaHHA BePpTHKaJIbHOrO pacnpeyesIeHHA MUKPoO- 
| @ayHbl B MAMOWeHOBEIX OTMOKEHNAX OacceHtHa HWKHerO TeyeHHA p. Ypasia 10 
- MaTepHasiaM CKBaxKHH, MpoOypeHHbIX TpecToM Ka3HedrepasBenka B 1954 r. 

uM 9kcnequuMel Bcecorwsnoro a9po-reosormueckoro Tpecta B 1956 r. 

B cocraBe IMJIMOMeHOBBIX OTJIOMKeHHH PAaCCMaTPHBAeMO"LO PahOHa BbIe/AIOTCH 
aK¥aPblIbCKMM UM ammepOHCKH apycpl. AkuarplibCKMe OTJIOKeHHA NpecTaB- 
JIGHbI 3@JIEHOBaTO-CepbIMH MJIOTHBIMH TIMHaMM C MpOCJIOAMM KBapleBoro Mecka. 
M3peqka BcTpeyaioTca MpocloH MepreJiA WU pakyWHAKa. 

B cBxA3H C TEM, UTO PaOH XAPaKTeEPH3yeTCA COJAHOKYNOJbHOM TEKTOHHKOH, 
MOU[HOCTb IWJIMOWeHa 3HAUHTebHO KOsIeOneTcA. HanOombuiad MOUMLHOCTb aK- 
yarblia, BCKPbiTad B paiione, paBHa 150 mM. AntepoucKue OTIOXKeHUA 0 JIHTO- 
JOTMYeCKOMY COCTaBY MOUTH He OTJHYAIOTCA OT AaKUabIJIbCKUX HW MpecTaB- 
JIGHbI TAaKHMH %*%Ke TIMHAaMH C PeKHMM MpOCJIOAMH MepreA HW paKYIMHAKA,; 
MeCuaHble MPOCJOH UMeIOT O6JIbITyIO MOL{HOCTh (40 6—7 M), YeM B akuarbuie. 
MouHoctb anuepoHa KoueOJleTca B mpeqemax O—75 Mm. MakpodayHa B 9THXx 
OTJIOMKEHHAX BCTPeuaeTCA CHOpawMyeCKH HM He WaeT BOSMOXHOCTH MPOBOAUTh UX 
JIeTaJlbHoe pacuwieHeHHe. : - 

Anaiv3 wMerouleroca 10 MUKpotbayHe H3yYeHHOrO pawoOHa MaTepMasia 103- 
BOJIMJI HaMeTHTb OOWULYIO 3AKOHOMePHOCTbh B pacnpeyevieHHH ee NO paspesy, 
OTPAXalOMLy!O OCHOBHBIe STAIIbl PASBUTHA MJIMOMeHOBbIX OaCCeHHOB HW UX ayHbl. 
B cBoux ucceqOBaHuAX Mbl MpHep2xKUBaIMCb CXe€MbI TpeXWIeHHOrO AeJIeHHA 
akyarevia WM ammepoua (°*,7). 

AkuarbabeckKunH sapye. HaKHAR YaCTb ak4ablla MOL[HOCTbIO 
12—40 m, coorsetcTBy1ollad HWKHeEMYy NOWbApycy, XapakTepM3yeTca NpucyT- 
CTBHEM OO/bINOFO KOJIMYeCTBA MepeOTORKEHHBIX BeEpXHeMeJOBIX (hopamMunHdep 
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‘ 
HM Haxoqamuxca in situ ocrpakog Cyprideis littoralis Brady, Loxoconcha ak- 
tschagylica Mand. (in litt.) 1 @opamunudep Rotalia ex gr. beccarii (L.), Nonion 
sp. B 6o/bIIMHCTBe Cy4aeB KONHUeCTBO MePpeOTMOAXEHHSIX POPM 3HAYHTe/bHO 
mpeBocxoquT, Haxogamuxca in situ. Msorga nmocjieqHue OTCYTCTBYIOT, M Mepe- 
OTJIOXKeHHE MOXHO OMpeeJIMTh M0 CMeLICHHIO KOMMJI@KCOB BepXHeMeJOBBIX (po- 
paMuHudep pa3siMyHOorO Bo3spacta. Hamwune MepeOTMOKEHHBIX BePXHeMeJO-| 
BbIX, HW2KHeMeJIOBbIX H Bep XHEIOPCKUX PoPpaMUHHep, Pere OCTPaKO] OTMeYAaOCb 
HaMH B HWKHMX TOPH3OHTAaX akuarblia CoOceqHHX paonos (03. Muyep 4 Ap.). 
Tpancrpeccupytoulwit aKuarblibcKHH OacceHH pa3M5IBaJI MaCCHBbI pa3- | 
JIMUHBIX MO BO3PAacTy MOpOA, BMecTe C KOTOPbIMH MPOHCXOAHJIO MepeoTo*Ke- 
HWe COlepxKallleica B HAX MUKpodayHbl. . 

K cpequemy akuarblly Ms OTHOCHM YacTb paspe3a MoulHOcTbIO 40—80 M, 
XApaKTePH3YIOULYIOCA PasHOOOPa3HbIM KOMIWJICEKCOM OCTPakO], H MpHCyTCTBHeM 
cbopamunudep. M3 ocrpakog 3fecb Bcrpeyexbi: Loxoconcha aktschagylica Mand. 
(in litt.), L. eichwaldi Liv., L. aff. tamarindus (Jones), Candona contorta 
Suz., C. uschakensis Mand. (in litt.), C. schubinae Mand. (in litt.), C. sula- 
kensis Mand. (in litt.),C. convexa Liv.,C. combibo Liv., Limnocythere alveo- 
lata Suz., L. tenuireticulata Suz., L. tschaplyginae Suz. (in litt.), L. luculenta » 
Liv., Leptocythere gubkini Liv., L. circumsulcata Suz., Eucythere naphta- 
tscholana (Liv.), Cyprideis littoralis Brady u ap.H3 @opamunudep ompeneseHst » 
pelKue npemctasutenu p.p. Bolivina, Elphidium, Nonion, Cassidulina, Dis- 
corbis, Rotalia. 

BepXHui aku¥arbll YCIOBHO BbIAeAeTCA HAMM MO pe3KOMy OG6eHeEHHIO KOM- | 
JIeKCa OCTPaKO, MPH 9TOM OTJebHbIe BUbI BCTPeyaloTCcA MHOFa B MaCCOBOM , 
KomHuectBe. Uae Bcero HaOslofaeTCA CKOMJIeHHe PaKOBHHOK JIMMHOLMTEp | 
uw syuntep, pexe Cyprideis littoralis Brady u npeycraputenet p. Candona. Ho- , 
ABM€HHe STUX IBPHTaNIMHHbIX (OPM COOTBeTCTBYeT H3MeHEHHIO COeBOTO pe-— 
*KHMa OacceliHa B CTOPOHY OmpeCHeHHA, HayvaBUIerocad yxKe B BePpXHeEM akya- 
rpwie. MoukHocTbh BepXHero akuarblia paBHa O0—30 M. 

MutTepecHoO OTMeTHTb, 4TO MOMOOHYIO 3aKOHOMEPHOCTb MOXKHO HaGJIOLaTb 
B cxeme, mocrpoeHHon A. B. Cy3unpm (°) m0 ocTpakoyaM WIA akuarblIbCKHX © 
oTuowKeHHH p. AKkcat Bocrounoro IIpenkaBKa3ba. BsieseHHbie HM «OTJeJIbI» 
Mbl OyeM Ha3blBaTb TopHsouTamH. [lepBprt u3 HAX XapakTepH3yeTCA MpHucyT-— 
CTBHeM MOUTH OJHHX MPeCHOBOAHbIX topM; BTopow — Leptocythere circum- 
sulcata Suz. u 6oraTo cdbayHoi Wpyrux akuarbuibckuX (opM; TpeTHH ropH- 
30HT OTJIM4aeTCA OT BTOPOFO TOJbKO NpucytTcTBuem Leptocythere gubkini Liv.; 
MOCIe€HHAA MpHCyTCTByeT H B UeTBEPTOM FOPH3O0HTe, HapAy c APyruMu, uae 
BCerO MPeCHOBOJHBIMH, dopMamMv. Bepostuee Bcero, 4YTO HWKHUH TOPH30HT 
COOTBETCTBYe€T HMKHEMY NOMbApycy aKuarblia m0 CxXeMe ero TpexueHHOrO 
JeeHHA, BTOPOH MU TpeTHl — cpeHeMy akuarblly HM YeTBepTbI — BepXHeMy. 

Tak¥M OOpas0M, OTMeYeHHaA 3aAKOHOMePHOCTh pacnpeseseHHA MUKPOayHbl 
B paspese akuarblJIbCKUX OTJOMKEHUH MO3BONACT HAMETHTb TPH OCHOBHbIX 9TaNa 
ee pa3sBUTHA, MOAOOHO TOMY Kak 9TO oTMeuaeT K. A. Anusaze (3) qa akuarblib- 
CKHX nesenunoy AsepOatiKana. Tlepppiii stam, CooTBeTCTBYIONMA HWxKHEMY 
akuarblly, XaPakTepM3yeTCA NOABJIEHHEM HM pacceJeHHeM akU¥arblIbCKUX OCTpa- 
KO MW cbopamunudep. B cpequem akuarblie (BTOPOH SsTan) HaOsIOaeTCA UX TbIL- 
HbId paciiBer. B BepxHeM akuarbiie (TpeTH 9Tam) HaMeuaeTCA peskKoe O6eHE- 
HHe MUKpoayHbl, CBASAHHOe C COKPaleHHeM MOMlaqH Gacceliva HU ero ompec- 
HeHHeM. Sflecb OOUTAJIM TlaBHbIM 06pa30M SBPHTasMHHble (OpMbI OCTpaKoy u 
peqkue opamunndepsy. , | he 

Anmepouckunh apye. Tpanuma akuarsina c ammepoHoM m0 MuK- 
poayHe B OO/bIHHCTBe CJly4¥aeB HeACHa, ITO OObACHAeTCA MePeXOHBIM xa- 
PaKkTePpOM KOMIMIeKca OcTpakKO MexXy BePXHHM aKuUarblIOM HM HYXKHMM anmue- 
PpOHOM. OTH «MmepeXOMHbIe> COM MOULHOCTBIO HHOrZa Wo 30 M XapakTepu3yioTcA 
NIPHCYTCTBHEM SBPHTaJIMHHbIX CPOPM, BCTPeualOULMXCA KaK B akuarblle, TaK UH B 
ammepoue: Eucythere naphtatscholana (Liv.), E. urticulata (Liv.), Cyprideis 
littoralis Brady, Limnocythere pliocenica Suz., Rotalia ex gr. Beccarii (L.) 
up. B cBasv c sTHM HM>xKHeAaMMePOHCKHe OTMOKEHUA OOMbIUeli YACTHIO TPy HO 
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TeHMbI 10 MHKpoayHe OT BepxXHero akUarblia. B HeKOTOPBIX cayuanx 
WMOKHUM alllepOH BbLeAeTCA ocTaTOuHO ACHO. K HeMYy Mbl OTHOCHM uacTb 
fa3pe3a, MOULHOCTHIO Jo 30 M, OxXapakTepH30BaHHY!0 OOeHCHHbIM KOMIIJIeKCOM 
TpakO, COCTOAMIMM H3 MaJIOUMCJIEHHbIX BbIXOAMWeB UX aKUarblJIbCKOrO 6ac- 
euHa: Eucythere naphtatscholana (Liv.),Cyprideis littoralis Brady, Limno- 
h there tenuireticulata Suz., Caspiocypris candida (Liv.) u ap. u TunHuUHO 
mepOHCKUX opm: Caspiella acronasuta (Liv.),C. liventalina (Evl.). B 30He 
MAbHO COKPalleHHBIX MOM[HOCTeli (Ha CBOJaX KYNOJIOB) HWKHHH almepou He 
Hpinesserea, [panutla Mexy HWKHMM M CpeHUM aniepoHoM 10 MuKpodayue 
hollee peskaxA, YEM MeXKAY BEPXHHM aKUaPb!JIOM H HYWXKHMM aWepOHOM. 
| CpequHi nosbapyc amuepoHa XapakTepusyetca OoraTbIM UM pasHooOpasHEIM 
JOMIIEKCOM OCTPaKO}, MMeIOLNMM THMMYHO allllepoHcKHli OOIMK. ITO B OCHOB- 
om: Leptocythere multituberculata Liv., L. prawoslawlevi Schw., L. apsche- 
pmica Suz., L. ex gr. cellula Liv., L. bosqueti Liv., L. pirsagatica Liv., 
|. quinquetuberculata Schw., L. rostrata Liv., Cytherissa bogatschovi (Liv.), 
oxoconcha petasus Liv., L. babazananica Liv., L. eichwaldi Liv., Caspio- 
i pris rotulata (Liv.), C. filona (Liv.), C. elongata (Schw.), Caspiella acro- 
Hasuta (Liv.), C. liventalina (Evl.), Limnocythere acristata Schw., Eucy- 
here naphtatscholana (Liv.). MomHocrb 3ToH yacTH paspe3sa paBHa 20—50 m. 
IIpucyrcTBve BepXHero amimepoHa Ha pacCMaTpHBaeMOH TeppHTOpHuu JocTO- 
epHO He ycTaHoBseHoO. Mmeetca mpesmomomweHve O MpHCyTCTBHH ero B HaH- 
ojlee MOPPy2KCHHbIX M@KKYMOJbHbIX YyuacTKax. 

Takum 06pa30M, KOpOTKO 06 HCTOPHM pa3sBUTHA (bayHbi OCTPako anmepoua 
}aACCMATPHBaeMOTO PaHOHA MOXKHO CKa3aTb Cueqyloulee. B HuKHEAMIMePOHCKOM 
fOpe MpOMOKaIOT 2KUTb MpeCTaBUTeIH BepXHeakuarblIbCKorO OacceliHa, me- 
jcHOCaIIMe CHJIbHOe OmpecHeHue. STo ocrpakogzy Eucythere naphtatscholana 
iv.), Cyprideis littoralis Brady, Limnocythere tenuireticulata Suz., Caspio- 
ypris caudina (Liv.) u dopamuuudeps Rotalia ex gr. beccarii (L:). 3yecb 
JOABIAIOTCA TaKxKe THMMYHO ANepOHCKHe MpeCTaBUTeJIM OCTPaKO], TvIaBHbIM 
lOpa3om u3 p. Caspiella, sBsmsaioujvecd MOTOMKaMH MpeCHOBOAHOH (payHHl, 
|PHCNOCOGMBIUMMHCA K MOPCKHM CHJIbHO OMpeCHeHHSIM yCJIOBHAM. B cpeyHe- 
[MINePOHCKOe BPeMA 3TOT OacceHH UMeJI KPaTKOBPeMeHHY!0 CBA3b C UepHo- 
(OPCKUM OacceliHoM, B pe3syJIbTaTe Yero MMOMab PacMpOCTpaHeHUA aNIMepoH- 
Koro OacceliHa YBeMYMIaCh, a COJIEHOCTb BOX ero mOBbICHacb (4). Co3qamucb 
oslee GATOMPUATHHIe YCOBUA JIA PasBUTUA (bayHbl H, B YaCTHOCTH, OCTPaKOL. 

cpeqHeaniepOHCKOM OacceHHe O5IJIM WMpOKO pacmpocTrpaHeHbl MHOTOUHC- 
CHHbI€ XOPOLIO CKYJIbMTHPOBaHHble ocTpakogs! us p.p. Leptocythere, Loxo- 
oncha, Cytherissa, KpymuHsie d@opmpi Caspiocypris, Caspiella, a Takxe mpez- 
TaBuTelu p.p. Cythereis, Advenocypris, Eucythere. B BepxHem anuepoue 
(a6 alOCb CHOBa OMpecHeHHe HU pe3Koe OOeHeHHe (bayHbI OCTpakoy. Bepxue- 
MUePOHCKaA accollHallua OCTPaKO COCTOMT U3 OTJe/bHbIX MaJIOUNCJICHHbIX 
ipelcTaBuTeJeH cpeqHeanmepoOHCKoro KoMMeKkca. Sflecb MpucyTcTByIoT ocTpa- 
‘Ombt 43 p.p. Caspiella, Eucythere u yruerenupie dopmb p.p. Leptocythere, 
ythereis u ap. 

Heo6xoHMO OTMeETHTb, YTO BbIABJIGHHAA 3aKOHOMePHOCTb BepTHKaJIbHOTO 
acipeleleHuA MUKPOayHb! ABIAeTCH HanOoslee OOMeH, HaXOMAMeHCA B TeC- 
Of CBA3H C OCHOBHbIMH STaMaMM pa3BUTHA MIHOWeHOBEIX OacceHHoB. Bouee 
eTallbHad KapTuHa pacipeleseHHaA MUKpOayHb! B paspese OUeHb COMKHAaA U 
ecrpad, OTPparxkalolad :balluasIbHy1O IIpHyPOvVeHHOCTh OCTPaKO]l, 3aBMCHMOCTb 
acnipeyeeHuaA UX OT TPyHTa, COJIEHOCTH, TeYeCHHH, OCBeIIeHHOCTH, B3aHMOOT- 
OMeHHi C ApyruMu rpynmamu opraHM3mos UT. A. JLHO akuarplibcKoro HM am- 
lepoucKoro OacceliHOB MpefcTaBAAIO Cobol B KaxKbIM OTJebHBIM OTpesoK 
peMeHu cBoeoOpasHylo Mosauky OnoreHosoB. IlosTomMy OAHOBO3spacTHble CJION 
alle BCeroO He COJepxKaT OHUX MH TeX %Ke BUMOB OCTPaKOA, a PasHOBO3pacTHLe 
WeHb UaCTO COJepxKaT OMMHAaKOBbIe CPOPMbI SBPHTAaMHHBIX OCTPaKO], ABJIsIO- 
UXCH MOKa3aTeIeEM CXOMHBIX (pallHabHEIxX ycoBul. Kak moKa3biBaeT PakTH- 
CK MaTepHasl, CXOQHbIe KOMIJICKCbI MUKpoayHb! NOABJAIOTCA Ha pasJIM4- 
bIX CTpaTurpapuyecKux ypoBHAX. HampuMep, B mpesemax cpequero akuarbia 
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HEKOTOPbIX pa3pe30B BCTPeyaloTca MpocoH Cc OOefHeEHHOH MUKpOdayHO. 
re IpHCyTCTBYIOT AMUMHKU OcTpaKOA, euHuuHBIe Loxoconcha aktschagylic 
Mand. (in litt.), Rotalia ex gr. beccarii (L.). 9ra accouMalyua opm HanoMuHal 
KOMIWJI€KC HWKHeaKuarblbCKUX OCTPpaKO paccMaTpHBaemMoro paHoHa. Ouer 
yacTO 10 BCeMy pa3pe3y MIHOWeHa B pa3sJIMYHbIX CO YACTAX BCTPeUAalOTCA CKO} 
menus Cyprideis littoralis Brady, Eucythere naphtatscholana (Liv.) 4 Apyru 
SBPHTaJIHHHIX (OPM, MbINHO Pa3BHBaBIUUXCH, OVeBAAHO, B HavOosee onpe 
HeHHBIX yuacTKax GOacceliHa. B mpesesax ammepOHCKoro Apyca THNMUYHbIe A 
Hero Caspiella acronasuta (Liv.) u C. liventalina (Evl.) Bcrpeyatorca macer 
B>IMH CKOMJICHHAMM WM B HYKHeM, HM B CpeHeM, HW B BepxHeM nogbapycax. Il 
3TOMY BoleJleHve rOpH30HTOB M0 OTACJIbHbIM BULaM OCTPakOJ BHYTPH NOAbApycc 
BO3MOXKHO TOMbKO [JIA TOMOTHMNMYECKUX Pa3spe3OB. 

CyleoBaTeJIbHO, COCTaB KOMMJIeKCa MMKpodayHbl OTJebHbIX NMOAbApycc 
MOXKeT H3MCHATHCA, OMH BUA 3aMellaTb Apyrou, HO OOWMH XapakTep KOMIJIel 
COB H MX pacmpeyemeHHe nO pa3spesy MOLYHHAIOTCA OOMIeH 3AKOHOMePHOCTI 
oTpaxkalouleH OCHOBHbIe 9TANbl Pa3BHTHA MJIMOMeHOBLIX OacceHHOB. | 

Jia paspaOoTku JeTasIbHOW CTpaTHrpapuyecKOH CXeMbI IJIMOMeHOBSIX O 
noxkenHit [IpuKkacnuiicKoli BNaqHHbI HEOOXOAUMO Jla/bHelitmee MOHOrpaduyecKke 
M3y4ueHHe (payHbI H, B UaCTHOCTH, OCTPaKO, UX MopdosorHH u duNOreHuH, Pe 
WHaIbHOH IIPHYPOUeHHOCTH WM MeCTHBIX OCOOeHHOCTeH BepTHKasIbHOrO pacnpC 
CTpaHeHHA B KaxKJOM OTJICJIbHOM paHoue. 


HayuHo-uccieqoBpaTembCKUH HCTHTYT reoworHu Toctynuno | 
CapaToBckoro rocyapcTBeHHOrO YyHHBepcuTeta 11 XII 1959 
um. H. I. Uepueimescxoro 
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ITAMEOHTOJIOVH A 


H. Il. KYJIbKOB 


HOBbIM POA CNWPH®EPH] U3 IMEJIbCKUX OTJIOKKEHMMN 
CEBEPO-BOCTOUHOFO CKJIOHA CAJIAHPA 


(IT pedcmasaeno axademuxom A. JI. Sluwunem 29 I 1960) 


B oOmwHpHbIxX KOJJIeKUMAX, COOPaHHbIxX aBropom B 1953—1954 rr. u3 7eBOH- 
| CKHX OTJIOKeHHH CeBepO-BOCTOUHOTO CKIOHa Callaupa WM 4“acTHYuHO JONMOHeH- 
HbIX COopamu P. T. Tpatuanosoit (1949 r.), uacro Bcrpeyatorcs BecbMa XapaK- 
“TepHbie PaKOBHHb! BHeIUHe PeTUMeBHAHOTO OOMKa, MpHHalexallue HOBOMY 
poy 43 cemelcTBa cnupudepugz, HasBaHHOMy Hamu Reltzispirifer. 

JlanHpit pox wa Caslaupe mpescTaBsieH of,HuM BUom Retzispirifer uriensis 
sp. n. WH ero pa3HoBuyHocTHIo dichotoma, KoToppble HavOoubUIee pacmpocTpa- 
HeHve MMeIOT B MAMOHTOBCKHX CJIOAX HM NecTepeBCKHX H3BeCTHAKAX* BepXHe- 
3hpebCKOTO BO3pacTa, HHOTa OOpa3syA Wewble CKOMJIeHHA. OHH YacTO compo- 
BOMKMAalOTCA XapaKTePHOH JIA MAMOHTOBCKHX cio0eB Lazutkinia mamontovensis 
(Laz.). Equuvunpie 9k3emnuappt R. uriensis BcTpeyaiorca B HWKHeIdelbCKUX 
CaJlaupKHHCKUX COAX, ACCOIMMPYA TaM C MpescTaBuTeamu poxoB Productella 
Hall u Emanuella Hall. Hmxe gaerca omucanue 3ToH cBoeo6pa3Holi opMt!. 


Por Retzispiriter Kori ko ve gen a. 


Tunosponk Bug. Retzispirifer uriensis sp. n., 94cenbcKHH aApyc (ne- 
CTepeBCKHe W3BeCTHAKH) CeBepO-BOCTOUHOrO ckKJIOHa Caulaupa. 

JL u¥aruHos. PakopuHa JOcTHraeT KPyNHbIX pa3MepOB, YMePeHHO BBINYyK- 
Jad, MOUTH PaBHOCTBOPYaTaA, C KOPOTKHM 3aMOU4HBIM KpaeM. SaMOUHbIe YIVIbl 
moloro OKpyrvieHHbie. CHHyc HM BOSBBILIeHHe C1a60 PasBHTbl WIM OTCYTCTBYIOCT. 
TlopepxHocTb paKOBHHbI NOKpsITa rpyObiIMH paMaJIbHbIMH peOpaMu, MpPOCcTHIMU 
MIM QuxoTOoMUpylouluMu. Muxkpockyibpntypa B BHe TOHKUX pajHaJIbHbIx 
cTpyek. 

BuyTpu OpromiHolt CTBOPKH pasBUTbI 3YOHbIe WwIaCTHHbl, B CIMHHOH CTBOp- 
Ke — CTpyiuaTbiii 3aMOUHbIM OTPOCTOK; Kpypbl — OMMpaloulMecA Ha THO CTBOp- 
K4 B MpMMaKyWleuHOH ee 4acTH. 

Cpapueun a. Han6oupmuee CXOJCTBO ONMCbIBAeCMbI POX OOHAPyXUBaeT 
¢ pogom Theodossia Nalivkin, or KoToporo oTmM4aeTca Oouee PpyObIMH, OK- 
PYIIbIMH, OObIUHO MeHee MHOFOUMCeEHHBIMH peOpaMu, caOo pasBUTOH apeen, 
HaJIMUHeM palHaJIbHOH MUKPOCKYJIbITYPbI WM WHIM BHYTPeHHHM CTpoeHHeM, 
B YM MbI HM@JIM BO3MOXHOCTh YOeAUTECA, MpPHUIMpoBaB 9K3emnApEl Theo- 
dossis anossofi (Vern.), var. laticostata Krest. u3 eBlaHOBCKUX c0eB Pycckoit 
IaT@POPMEI, KOTOPbIe ObIIH JO6e3HO Mepeaubl HaM Avia UcceqoBanusa E. A. MBa- 
HOBOH (cM. puc. 2 B). Y poga Theodossia Nal. orcytcrBytoT crpyHuarbili 3amo4u- 
HbIM OTPOCTOK M KpyPpbI, OMMpatoulMecH Ha AHO CTBOPKH. 

Hexkoropoe BHelIHee CXOACTBO HOBBIT pO HMeeT C OObINHO BMeCTe BCTPeyalo- 
mumea pogom Lazutkinia Rzon., HO nmocmeqHuH uMeeT BBICOKYIO MaKYLIKy 

¢ 

‘a IlecrepescKue M3BeCTHAKH 3eCb NOHUMAIOTCH KaK CAMOCTOATEJIbHbIM TOPH30HT BepXHe9i- 
(bembcKoro Bospacta B OT/MUMe OT MecTepeBCKNX COeB, OODEAMHABIUMX B CeOe, KpoMe COOCTBEHHO 
TlecrepepckHx (pation ep. Hoso-Ilecrepeso), eure NOAWAHIMHCKHe — HM KHesidebckue UH 


MayloOayaTCKHe — KOOJI@HUCKHe M3BeCTHAKH. 
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OpIOWIHOH CTBOPKH, CHbHO pasBHTy!O apelo, CHHYC B Bue y3KOu MIPOLObHOK 
6opo3qKH, a TakxKe 3yOHble MaCTHHbI THMa JebTHPHa/bHbIX KMJeH, HHO 
cTpoeHwe 3aMOUHOFO OTPOCTKa HM MaCCHBHsIe KpypaJIbHole MJIaCTHHbI, CXOJA- 
uyMeca y Ha crBopku. HemnorouncaeHHbIMA rpyObiMa peOpaMH HM, BUAMMO, 
OTCYTCTBYIOUEl MpOLOMbHO CHHyCOOGpa3HOH OOpO3AKOH C HallIHM POOM OCO- 
6eHHO CxoHa pa3HoBugHocTh Lazutkinia mamontovensis, var. crassicostata 
Rzon. ('), ofHako MO BCeM J[pyrHM MpW3HakaM OHA Pe3KO OTJIHUAeTCH. 

CoctaB poga HM pacnpocTpaHeHi#e. K poy OTHOCATCA 
Busi: Retzispirifer uriensis sp. n. u R. schmidti (Stuckenberg). [lepBprm us 
HHX BCTpeyaeTca B 9dicpebCKOM Apyce CeBepo-BOcTOYHOrO cKJOHa CawJaupa, 
BTOpOlH — B XKMBeTCKOM sApyce MuHyCcHHCKOM KOTJIOBHHEI. 


Retzispirifer uriensis sp. n. 


Puc, la 


Touaotun. Tomexui momurexuuyeckuH uncTutyt, 206K (1), mecrepeB- 
CKHe H3BeCTHAKM CeBepO-BOCTONHOrO CKIOHa Calaupa, ep. Hoso-IlecrepeBo 
JeBbiid Geper p. Yp, B 300 M BHH3 MO peke OT MOCTA. 

OnucaunWe. PakopuHa peTiveBufHanc, HeOOJIbUINX UW CpeHHX pa3Mme- 
pOB, OObIUHO pa3BHTaA 10 JWIMHe, OKPYIJIeHHO-NATHYPOMbHOrO WIM OKPyrvieH- 
HOrO O¥epTaHHA, rpyOopeOpuctad, MOUTH paBHOCTBOpYaTaAd, C OYeHb KOPOTKHM 
3a€MOUH IM KpaeM MH Ca6O PasBUTSIMH WJM OTCYTCTBYIONIMMH CHHYCOM HM BO3- 
BbIINeHHeM. 

Bpiomuaa cTBopKa O6s14HO Ooulee BoINyKad, 4YeM CNHHHAA, C 3arHyTOH 
HH3KOH MAaKYUIKOH, MpHOJIMKeHHOH K MAKYLUIKe NPOTHBONOJOKHOH CTBOPKH. 
Apes cia60 BbIpPaKkeHHasd, HeACHO OrpaHHyueHHad. JlesbTHPHabHoe OTBepcTHe 
TPeyroubHOe, OTKPbITOe, WIHPOKOe, 3aHHMMalollee OO/IbUTyIO YacTb apeH. CuHyc 
OObIYHO BbIPaxKeH Ca6O (B BUe CpeAHHHOM YMVJIOMCHHOCTH CTBOPKH) HIM OT- 
cyTCTByeT. 

CnuHHad CTBOpKa PaBHOMepHO-BbITyKaa. Makyuika HH3Kas, UIMpoKas, 
sarHytad. Apes He BbIpawKkeHa. HoroTrupHasbHOe OTBepcTHe OTKpbITOe. Bo3Bpi- 
ieHHe H60 c1a60 pasBuTo y NepeAuero Kpaam, JIH60 JOBOJIbHO ACHOe, HO HU3KOe 
HW MJIOCKOe Ha BCeEM MPOTAXKeHHM OT MAKYIIKH JO lepeyqHero Kpast, HOO OTCyT- 
CTBYeT. 

IlopepxHOCTb PpaKOBHHbl NOKpbITa pe3KHMV, OKPYIJIeHHbIMH peOpaMu B KO- 
umuectBe 17—22 na KaxjloH crBsopke. MukpockyJbntTypa B BHe TOHKHX pa- 


JMaJIbHBIX, MHOTa FAXOTOMMPYIOWLMX CTpyeKNMO BCeH MOBePXHOCTH CTBOPOK 


(puc. | e). Mnorga HaOmofaroTca pe3KWe KOHWeHTpHyecKHe Ceqbl HapacTraHHa. 
BeulecTBO paKOBHHbl BOJIOKHNCTOe. 

BuHyTpu OpioWiHOH CTBOPKH MpPHCYTCTBYIOT PacXOAAUMecH TOHKMe 3yOHbIe 
MWIaCTHHbI, He MpOOKaloulWecA HMMKe 3aMOUHOTO Kpad. SyObl MacCHBHue. 
B cnHHHOM CTBOpKe pa3BUT CTpyluaTslli 3aMOUHbI OTPOCTOK (rpeOueBUHEIH 
Muodop). Kpypasibuble MaCTHHbI ONMpalwoTcA Ha WHO CTBOPKH JIMIUIb B MpuMa- 
KYIN€YHOH YacTH PaKOBMHbl, HHOPa CIMBaACch MU OOpasys cenTy (puc. 2 A). 

CpaBnyeHuHaA H 3aMeUAaAHHA. K oOnucbIBaeMOMy BUY OM30K 
Retzispirifer schmidti (Stuck.) m3 6efickux cao0eB »%xuMBeTCKOrO aApyca Muny- 
CHHCKOM KOTJIOBMHbI, OTHOCHBUIMMCA paHee kK poxy Theodossia Nal. (2). Vsv- 
yeHHe BHYTPeHHero CTPOCHHA WU BHeIIHUX MPU3HaKOB OOpasioB sTOM opMbI 
mOKa3aviO ee NpHwaexHOCTH K poxy Retzispirifer. Bug R. uriensis sp. n. 
OTJIMYaeTCH OT Hee MeCHbINMM KOJH¥eCTBOM peOep, C1a60 BbIPaxKeHHOH apeelt 
MW Ooulee 3arHyTOH, HH3KOH MaKYUIKOH OpIOWIHOH CTBOPKH. 

Cpe MMeIouLUXCA SK3eMIJIAPOB PaCCMaTPpHBaeMoro BUa HMeIOTCH TakuHe, 
y KOTOPbIX CpeJMHHbIe WH OOKOBbIe peOpa Ha KaxKMOW CTBOPKe YacTO JMXOTOMH- 
Py!OT, a HHOTa Jake PasBeTBIAIOTCA Ha TPM BeETBH. OTH 9K3eMMIAPH OOOCOO- 
JIAIOTCH OT THMMYHIX WpekcTaBuTesel Kak pa3sHoBUAHOcTh Retzispirifer urien- 
sis, var. dichotoma gen., sp. et var. n. 
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Puce. 1. Retzispirifer uriensis gen. et sp. n. Tomotun. Cexepo- 

BOCTOUHBIM CKJIOH Calaupa, MecTepeBCKHe H3BeCcTHAKH, Zep. Hoso- 

Ilecrepeso, Jlepbid Geper p. Yp. @—c O6prowHo cTBOpKH, 6 — co 

CIHHHOH CTBOPKH, 6 — BHI COOKy (HaT. Ben.); 2@— MHKpocKyJIbn- 
Typa (5X) 


JAH, vr. 132, Ne 4, KyapKoe 
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P acu pocTpaueuue. Mamontosckue cou: p. Yp y HuKHero Kona 
p. Hoso-Ilectepeso (9 9k3emmuiapos); okpecrHocru r. Typpescka y moc. AKa- 
‘YKHHO (16 9K3eMMJIAPOB); MecTepeBCcKHe H3BeECTHAKH: OKpecruoctu Pr. lypb- 
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Puc. 2. A — Retzispirifer uriensis gen. et sp. n. Cesepo-BocTounbiit ckmoH Camaupa, 

MAMOHTOBCKHe CoN, OKpecTHocTH r. Typbescka y moc. AkapauKuHo. Cepia momepeuHpix 

cpe30B IipHMakylWeuHol yacTH pakoBuHbl (4). 6 — Theodossia anossofi (Vern.), var. 

laticostata Krest. PyccKaa nuatdopma, eplaHoBCKue cow, Opmosckaa o61., c. Kpy- 

TOK, p. Tpygzb. Cepia nomepeunbix cpe3s0B MpHMakymweuHOh yacTH pakoBNHE! (4x). 

Lincpt nod KaxkAbIM H306paxKeHHeM ykasbiBaloT Ha paccTOAHHe Cpesa OT MAaKYLWIKH B 
MH JIIMMeTpax 


cKa, JIeBbit Oeper p. Casaupku (28 9k3eMNJIApPOB); CaJlaHpKHHCKHe CJIOH: 
KpectHoctu r. [ypbepcka, HeMoqasleKky OT Kapbepa y  KeJlesHOMOpOxHOrO 
ocTa yepe3s p. CamaupKy (1 2k3emmuap). 


VMucrutyT reomoruu uw reodu3nku Iocrynusto 


Cu6upeKoro oTeeHHA 18 I 1960 
Axkajlemuuw HaykK CCCP 


UWUMTHMPOBAHHAA JIMTEPATYPA 


1M. A.PxoHCHHUUKasS, Tp. Bcecow3H. HayaHo-ucen. uucT., 1952. 7 M. A. 
KOHCHHNUKAaA, IlomeBoli atmac xapakTepHbIX KOMIIJIEKCOB *ayHbl MU (hlOpbl MEBOHCKUX 
TAoxKeHHH Munycuuckon koTmopuuHpl, M., 195d. 
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oxnaygn AkajlemMun Hayk CcCCcCcP ; 
1960. Tom 132, N 4 


TEHET Hig 


M. ©. TEPHOBCKHH u A. H. TEPEHTbDEBA 


POJIb TIPHBUBOK B MOBbILIEHHH CKPEWJMBAEMOCTH 
BUJOB NICOTIANA 


(ITpedcmaeaeno axademuxom H. B. Luyunom 24 XII 1959) 


Cpeav mpeqoxwkeHHbIX HU pa3spadoraHHbIx MW. B. Muuypuubim MeroxoB mp 
ONOJICHUA HeCKpellMBaeMOCTH TeHeTHYeCKH OTaJIeHHbIX CPOpM OCcOO0e MeC 
3aHMMaeT MeTOA MpekBapHTebHOrO BereTaTHBHOrO COJIMMKEHHA, OCHOBAHHBIM | 
HalpaBJIeHHOM COJIWKeEHUM (bH3HONOrHueCKHX OCOOeHHOCTeH CKpell[MBaeME 
KOMHOHeCHTOB, KOTOPOe YMeHbiINaeT OHOMOPMYeCKOe HECOOTBeTCTBHe CoOeMHA 
MBIX TaMeT. OTuM Metrogom M1. B. Muuypux nonyaua 6osee 100 HoBEIX copTi 
H THOpHAOB MExKLy Pa3sJIMUHbIMM BUaMH VW poOdaMH MJIOMOBLIX WM ATOHbIX KYJ 
Typ. CoBeTcke CeJIeKHOHEPbI C OOJIbIIMM YCIeXOM HCMOMb30BaIM STOT MeTY 
Ip OTMaJIeHHHIX CKPeuluBaHuAx B poge Solanum (? 4, °, 1°), npH cKpellHBaHy 
MUeHHI{bI HM aIMMyca (°), IPH MexKBUAOBONH rHOpHAMsalUU THIKB (?°). 

Hamu STOT MeTO] ObIJI MPHMeHeH WIA MpeosOJIeHHA HeECKPeULMBaeMOCTH | 
BunoB Nicotiana. Ileppol KomOuualnelt Obiia rMOpuqusayun N. tabacum - 
+ Nv alata. | 

N. alata npeacTaBaser OonNbUIOH NpakTHyYeCKHH MHTepec BCeMcTBHe HaJl 
YHA Y HerO KOMIVI€KCHOrO HMMYHHTeTa K PAY HHCPeKUMOHHHIX 3a00eBaHy 
mopaxkarolux Tabak. OuMOreHeTHYeCKH STOT BU ABJAeCTCA MOCTATOUHO OT] 
JIGHHBIM OT TaOakKa, HM CHCTeMaTHKH BCcera OTHOCHIM Tabak UN. alata B pasaM 
Hble ceKWHM. B coMaTHueCKUX KJleTKax TaOaka HMeetCcA 48 xpomocoM, aN. ala 
18 xpomocom. CkpellMBaHHe 9THX BHOB yaeTCA Cc GOMbIIMM TpyOM. 3aBa3a 
lMecA KOPOOOUKH Moce THOpHANsalHH HepeAKO oOnalaiwoT MO cospeBaHy. 
Tlomyyuenuple THOpuAHbIe CeMeHa B MOMaBJIAIONeM OOJbIIMHCTBe CJly¥uaeB pe 
CTaBJIAIOT COOOH MyCTbIe CeMeHHbIe OOOOUKH 6e3 3apoybila WH SHocNepM 
Tu6puyjos N. alata x N. tabacum Jo cux mop HHKOMy He yaslocb nomyuuT 

PesyibTaTbl pador no BereTaTHBHOMy CcOsMxKeHuIO N. tabacumu N. ala 
IIpuBeyeHbl B Ta6s. |. 

IIpusol TaOaka Hcnob30BaJICA B (base paccasbl NpHOM3uTeIbHO 3a 10 WHE 
WO ee CO3peBaHHA, T. e. JO ee roqHocTH K nocanke. Paccagza 6pia AauHor 5- 
6 cm M uMesa 4—6 mucroukos. Pacrenna nogpos N. alata Bp caxKHBaIHCb BO 
MOXHO PaHbllie B TpyHT H K MOMeHTY MPHBHBKY, T. e. uepes 1,5—2 mec. m0¢. 
mMOCalKH, XOPOMIO yKpeMIAJHCb, PaSBUBaIM OOJIbUTYIO aCCHMHJALHOHHY!O HI 
BePXHOCTb, HeKOTOPble 43 HUX 3all[BeraH. Ilocule NPHBUBKH NpHBOM 3allHUT 
JIMCb OT IIPAMBIX COJHEYHBIX JIyYelt H Haj] HAM CO3JaBalacb HeOO/IbIIAA Bua? 
Had Kamepa. IIpu aibHelimiem pocre accCHMHJIALMOHHAA NMOBepXHOCTh MpHB 
(TaOaka) 10 BOSMOXHOCTH YaIAJaCb MOMHOCTbIO, a Y NOABOA OHA pasBUBasac 
Ha KacTpHpoBaHHble UBeTbl TaOaKa HAHOCHJIOCb BO3MOKHO OOJbIe MbIVIBE 
OTIOBCKOrO Bua. IlecrHKM 3aKpbIBaJIMCb OT NOCTOPOHHEH MbIIbILbI mpeqoxp 
HUTeJIAMH H3 ManMpocHok Oymaru. Tloyuenupie HAMM pesybTAaTbI MO3BOAL 
CleaTb CuleqyOulve BbIBOB: 

1. [[pousBezenHoe Jo cKpellMBaHuA BereTaTHBHOe cOuIMKeHHe mOcpeAcTBe 
Mp HBUBOK MaTepHHcKOH dopmpl N. tabacum ua oryoscKyr N. alata qaso m 
CTpble pesybTaTbl: u3 8 THOpHAHEIX KOMOMHalWH B 2 cayyanx ycTaHOBVJel 
NOJO*KUTEIbHOe BIMAHHE MPMBUBOK, B 4 CyYanx — OTPUIlaTeMbHOe HB 2 CH 
YaAX Pe3yJIbTaTbl BereTaTHBHOTO COJIMKEHHA HE OTJHUaIHCb OT KOHTPO. 
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Ta6auna ft 


Cnoco6O BbipaljuBaHua 


B Tox ckpeuluBaHua Uucso pa- 


Matepuuckasd dopma BpicexHo Tlonyueno crenuit Fy 
ru6punos ra6axa 4a co6cr- Bee aie ea RL aS, 
BeHHbIX Ha NOABOe 
KOPHAX 
24 4 Tepueropuua 395 + — 0,04 3 75 
22, 7 To xe — +. 0,08 141 ABM 
23 “Wal Tomy aud 1814 _ — 0,34 35 103 
p24 A To »#*e — a 0,34 17 50 
B20 13 Bepnen 2293 - — 0,23 23 100 
26 14 OSC wt esi — es Omer Ul 26 
yl 241 ApxtTuka 2443 -- — 0,18 42 67 
B28 ae, To xe — + 0,18 8 44 
B29 26 Tpanesouy 
214 (kK 2633) + — 0,43 6 14 
30 Dil To xe — + 0,43 6 44 
s2 34 JIto6ex E 39 - + 0,23 14 64 
333 49 Tpanesouz X Ji106ex, 
MMMYHHDI K MO3aLKe — 0,40 14 30 
334 | 50,63,64) To xe = 0,97 14 14 
337 4 Tpanesouyz 214 
(K 2633) + — 0,50 113} 26 
1339 3 IIpama 2243 a5 — 0,13 3 23 
n340 9 Ilaparsan 2260 ~- — O5Z0 3 19 
10 Bouausa + — (Ona 4, 33 
47 Xatano 1100 + — 0,34 4 13 
1343 20 Tapana 1415 + — 0,42 46 110 
(344 23 Jlemetpa 2577 + _— 0,43 6 14 
1345 24 Tpanesong 284 — — 0.25 8 2 
1346 35 KouHeKTHKYyT 579 + _ 0,29 a 47 
} 347 49 To xe — + 0,47 9 53 
) 348 76 Tpane30uy X 
x Tto6ex — a Ovid 3 OP | 
| 349 77 Amepukan 315 _ + 0,42 6 50 
(304 137a To x»*xe — — 0,06 3 3 


HeCb, BO3MOXHO, CKa3aJlOCb BJIMAHMe COPTOBbIX OCOGeHHOCTeH TaOaka. Cyna 
e 10 CpeXHHM BeJIM4HHAaM MO BCeM 8 KOMOHHALLUAM, NpeABapuTesbHOe BereTa- 
MBHOe COJIMKEHHE MpPHBeJIO K YMeHbINeHHIO CKPellMBaeMOCTH, 

STOT UTOP MPOTHBOPeyHT BCeM JaHHbIM, H3BeECTHBIM B JIMTepatype. Ou, Bo3- 
[(OKHO, OODACHHACTCA TEM, UTO MPHBOH JJIA MpeBapUTebHOrO BereTaTHBHOrO 
OIMKEHUA HCMOJIb30BaIHCb yKe JOCTATOUHO Pa3BUTble, C CJIOXKMBIUeHCA Ha- 
JI@CTBEHHOCTbIO H NOSTOMY COJIM3HTb ONONOTHYeCKHe pa3JIHUHA CKpelllHBae- 
[bIX (POPM Y HHX He MpeACTaBJIAJIOCb BOSMO?KHBIM. 

2. Bomee OaronpuaATHble WIA YBeJIHYeHHA CKPellMBaeMOCTH pe3yJIbTAaTHI 
al MOGOOp MaTepHHCKHX ~opmM TaOaka. CpaBHeHve mpoBeseHO MPH BbIPAaLlH- 
aHHM MaTepH Ha CBOHX KOpHAX. Orgzembupie copta N. tabacum oOslazatoT ABHO 
OBLILIEHHOM CKpeuluBaemoctTbio c N. alata. K HuM Hy KHO oTHecTH Tepmero- 
mHYy 395, Tapany 1415, Tonpy and 1814, Bepnen 2293. 

3. MmmyHupilt K TaOayHol Mo3avKe Tpane30ny 214 un KOMIJIeKCHO-HMMYH- 
[bie K MO3AHKe HM MYYHHCTOH poce copra N. tabacum (Tpanesong x J106exk, 
\MepukKan 315) o6maqanu NOHMxKeHHOM cKpemlMBaemocTbiwo Cc N. alata. Oror 
esyIbTAT Obl MOATBeprxKAeH ChelMabHbIMM padoramu 1957, 1958 rr. Mmy- - 
MTeT K YKa3aHHbIM OO/IE3HAM BKJIIOUeH B KOMMJIeKC OTMYM TaOaKa OT AHKOFO 
ua N. glutinosa. Tlo-BuqumMomy, 2TO HM OOyCJIOBUIO 3HAYHTebHO OOJIbILIYIO 
IeCOBMECTHMOCTb TaMeT OOOHX BHJOB. 

_ Pa6orsl 10 mpeyBapuTesbHOMY BereTaTHBHOMYy COJIMXKeHHIO ObIJIM MpOBeeHbI 
akxKe mpH ruoOpuqusannu N. rustica (maxopxa) x N. glauca. J[ukui Buy 
J. glauca o6maqaer PxAOM NoMesHbIX MIpH3HaKOB — BbiJaloujelicA XOsMOROCTOH- 
OCTbIO, HaJIMUHeM aJIKasOWa aHaOasiHa (AOMMHMpPYIOWN MpusHak) M HMMy- 
IITETOM K pay 3a6oleBaHuit. CKkpemjuBaHve C MaxOPKOH yaeTca C OOVIbIIHM 
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TpYIOM HM BHepBb.e ObiwIO OcymmecTBIeHO M. M. TepHosckum B 1932 r. Tame 
MaXOpKH HMerwoT 10 24 xpomocomp!, a N. glauca 12 xpomocom. | 

[lpu mpexqBaputeibHOM BereTaTHBHOM cOm«KeHHU N. rustica c N. glau 
npuson (N. rustica) ucnomb30BaJICA TOMLKO B (ase MPOPOCTKOB Oe3 CeMALOUIE 
WIM B (ase CEMAONbHBIX JIMCTOUKOB, a NoyBoH (N. glauca) — B dbase pacTeHh. 
B Bospacte 5—6 mecaleB, B»coTorIo 25—-40 cm. Hay MpMBoeM MIpHKpeliAsay 
KOPOTKad MpOOUpKa C BMAKHOL BaTOM MH MONOCKOL PULTpOBAaIbHOH OyMar; 
YTO OOECNeCYMBAIO BLICOKYIO BJaxKHOCTb, HeEOOXOMMY!O [WIA CpacTaHuA NPHBC 
HW momBs0a. Bce npHBHBKU MpPOM3BOLHWINCb B Tee, IPpWKUBINMeECA MPHBUBh 
BbICaKUBaJIMCb W3 FOPINIKOB B IpyHT. 


Ta6auua 2 


4 z 9 ss . a Uncso rHOpHaAHbIxX pacTeHH: 
33 2 & nae | 
e,4 Be 
Matepuuckoe pactTenue 5 Bue Be, 3 BS Ha 1 KOpo- Hair 
Bic >s vi oe Bcero 
2" @ Ae S Og 6ouky ceMAH 
om ° o u 
Spr aG ca 4 pares 
XMeJIOBKa Ha CBOMX KOp- 
HAX 192 AA NOS 1S 6,20 1 0,04 1s 
XMeJIOBKa Ha CBOHX KOp- 
HAX Mocye 4 reHepailuy 
BbIPaULHBaHHA MmpHBoOeM 
Ha N. glauca 495 LOD || AES) 5,94 18 0,04 7, tae 
é 
XMeJIOBKa, MpHBuTad Ha é 
N. glauca 249 194 | 1,33 | 6,68 20 0,10 15,00" 
XMeJIOBKa, MPHBHTad Ha 
N. glauca mato cemeu- : | 
HOW reHepaluu 203 PAD Sel 45 6,62 21 0,40 14 Same 
Uroro 14159 963 | 6,08 6,34 60 


B kKavecTBe MaTepHHCKOrO pacTeHHA ObIJI HCNOIb3OBaH CTaHapTHbIH cop 
Xmesiopka 125, Koropbili mo qaHHEIM H. V1. PKykoza (*) mposBuut ca6yio CKpe 
mujHBaemocTb c N. glauca. 

CxemMa HM pe3yJIbTaTbI OMbITOB MO H3yYeHHIO BJIMAHMA lpeqBapHTeJbHOr 
BeleTaTHBHOTO COJIMKeHHA Ha CKpelllMBaemocTb MaxopkKu u N. glauca mpuse 
eHub! B Tad. 2. 

Ha OCHOBaHHH pe3yJIbTaTOB 3THX OMbITOB MOXKHO NPHHTH K CJIeEAYIOULMM BE 
BOaM: 

1. Hau6omee Hu3Kad CKPeUIMBaeMOCTh HaGJIOLanach NP MpHMeHeHHH Mat 
PHHCKUX PaCTeHHH MAXOPKH, BbIPallleHHbIX Ha CBOHX KOPHSAX. 

2. HanOouee Bs COKad CKpellMBaeMOCTb YCTaHOBJIeHa B TeX CJlyuaAXx, KOPD 
MaTepHHCKHM pacTeHHeM 65,la MaxopKa, mpuButrad Ha N. glauca. Bupa 
HHe MaXOpKH B KayecTBe npHBos Ha N. glauca B TedeHHe NATH NOKOMeHHH F 
JaslO YBeJIMYeHHA CKPelMBaeMOCTH M0 CpaBHeHHIO C BbIPallMBaHHeM MaXOpk 
Ha N. glauca B TeyeHue ogHOro JeTa. 

3. Maxopka, BbIpallleHHad Ha CBOMX KOPHAX MocJe BbIpPallMBaHHaA ee B TK 
yeHve yerbipexX MOKOJIeHHH Ha N. glauca, Takxe Jasla yBeM4eHHe CKpelluBa 
MOCTH BJBOe MeHbIUle, YM y MaXxOpKH, puBUTOK Ha N. glauca. 

4. OTMM OMNbITOM JOKa3aHa MOse3HOCTh IPHMeHeHUA MPMBUBOK JIA Mpeon 
JieHHA cabo cKpeuuBaemocTu N. rustica u N. glauca. [Ipu ucnonp30Banr 
B KayeCTBe MaTepHHCKOrO paCTeHHA MAaXOPKH, paHee MPMBUBaBIllelica +f 
N. glauca, HO K MOMeHTY CKpelMBaHHa BbIpallMBaBilelicA Ha CBOMX KOpHA} 
CKPell[MBaeMOCTb BOspacTaa B 5,5 pas (MO KOmMYeCTBY THOPHAHIX pacTeHH 
Saar r CeMAH), a pH rHOpHyMsauMn Cc NpuBoAMH MaxopkKH Ha N. glauca — 
B pas. 
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Bovbuioli wHTepec NpexcTaBIAIOT NOMyUeHHbIe THOPU AL MepBOrO MOKOVIEHHA. 
Asy4eHeM PeYKIUMOHHOrO JeNeHHA HM BHeWIHMX OCOOeHHOCTel rHOpusoB ycTa- 
OBJeHO, ITO U3 BCex 60 rHOpHyAHBIX pacTeHuli MepBoro NOKOJeHHA THIMYHbIMU 
MOpuaMu, T. e. amcburannon“qamu Cc ofHuM renomom N. rustica (24 xpomocompl) 
oqHuM reHomom N. glauca (12 xpomocom) 6pi10 13 pacrenuii, umu 22%. 
Deraibuble 47 pacrenuu, unu 78%, Obl CecKBUAUNNONZAaMH — C OHM Fre- 
OMOM MaxopKu (24 xpomocoMB!) 4 JByMA reHomamu N. glauca (24 xpomocomni). 
Ax comaTuueckve KJIeTKH HMemH 48 xpomocom. 
| las ckpellimBaHua sTHX BYOB NpeobaqaHve CeCKBUAMMONZOB Hal amcpu- 
NUMOUaMu BiiepBble Obiio ycraHoBsieHo M. ®. TepHoscKum B 1932 r. Bnocueg- 
CTBHU STO MOATBepxyeHo padoramu H. UH. PKyKora ('), Koroppii us 47 ru6puy- 
BIX PaCTeHHi HMewl 35 (74%) CeCKBUAMMNOKOB BbILIeyNOMAHYTOM CTPyKTYpbI 
TOMbKO 12 amcuranio“joB. OTo aABseHve TOBOPUT O TOM, ITO HepexyuMpo- 
HHaA IIblIblla, T. €. MbiJIbIa C YABOCHHBIM HaOOPOM XPOMOCOM, HeCMOTpA 
ee CPaBHUTeIbHO He3HayMTeJIbHOe KOsMYeCTBO (40 8—10%), oOsmaqaeT MOBBI- 
€HHOM CMOCOOHOCTbIO K OMJIOROTBOPeHMIO sAlilleKseTOK maxopKu. [lostomy 
IA YBeJIMYeHHA ycllexa CKpellMBaHHuH MaxopKH uN. glauca »*xemaTesbHO m0- 
iMelLaTb PaCTeHHA JMKapA B YCJIOBMA, CMOCOOCTBYIOWMe YABOeHHIO YMCA Xpo- 
MOCOM B MaTePpHHCKHX KJIeTKAX IIbIJIbILBI. 

CecKBHMMJIOHAbL OTIMYATHCh HaMyveM ABHOTO MpeoOsaqaHuA MpusHaKOB 
IN. glauca. Onucanve ux 6pl0 WaHO paHee (’,*). 

Cpequ ruOpuyublx pacTenul WepBoro moKOJIeHuA ObIIO OOHAPy2xKeHO Ba 
‘allJIOHQHbIX PacTeHHA MAXOpKH C 24 xpoMOCOMaMM B COMATHYeCCKUX KJeTKaX. 
'B mepBoM J[eJIeHHH MaTepHHCKUX KJIeTOK MbIJIbILbl XPOMOCOMBI He KOHBIOrHpo- 
Bald pyr c Apyrom. B pegqKux cyyadx HaGsmoqaicA OLMH OusaneHT. Xpomo- 
ICOMBI B IlepBOH MeTacbase OblM pasOpocaHbl H He OOpasoBasM AepHO MacTuH- 


a 
a 


YHCJIOM XPOMOCOM, KOTOpble BMOCJeACTBUUM Japa Auayb u Wo 9—12% Bpmom- 
HeHHOH TIblIbIbl. Peqko OOpa30BbIBaNHCb KOPOOOUKN, HO OHM He cojep Ka 
ceMAH. 

B utore HeoOXOJHMO OTMeTHTb, YTO MpeqBapUTebHOe BereTaTHBHOeE COVIN- 
(KeHMe pH ruOpuyzusaiuu MmaxopKku c N. glauca noBbicHso CKpellMBaeMOCcTb 
qo 11-KparHoro yBeauyenusa ee. B onpirax mo ruOpuqusauun Tadaka CN. alata 
|He TMOJyYeHO OKMaeMbIX Pe3YJIbTATOB. ITO, BO3SMOXKHO, OODACHAeTCA TeM, 
4TO IIPHMeHeHHbIe MpuBON TaOaka ObIIM yKe JOCTATOUHO Pa3sBUTbI HM MPpHBUBKAa 
“MX He cmocoOcTBOBasia OnOOrHYeCKOMY COJIM2KeHHIO CKPeWIMBaeMbIX BHJOB. 


Bcecoro3Hblli Hay4HO-HCCeOBaTeIbCKU Ki Tlocrynus10 
MHCTUTYT TaOakKa HM MaXOpKH 22, Xa 959 
r. Kpacxoyzap 


WMTHPOBAHHAA JIMTEPATYPA 


| 1H. WU. Ky kos, I[lepenenka npupogzbl pacrenui nyTemM MexBUAOBOH ruOpuzMsauuy, 
‘COopx. pador VMucr. Ta6. u max., Ne 143, 1941. 711. A. 3Bepesa, ArpoOuonorua, Ne 2 
(1946). 8 E.A.Usaunueuxko, IlpupusKu, Kak MeTO, yBeIMYeHHA CKpellHBaemMocTu 
coptos HM BuyoB KapTodeta, 1953. 4A.T. Jlasapesa, Cenekuua H CeMeHoBOoJCTBO, 
Ne 5 (1950). §B. E. Tucapes, H.M. Bunorpagosa, JAH, 45, Ne 3 (1944). 
@H.A:Camcouosa, Yu. 3an. Mock. yuus., 2, B. 186 (1956). *7M. ®. TepHos- 
ck i, Hayun.-rexu. xypH. Wucr. Ta6. u max., Ne4 (1935), ®& M. ®. TepuHosceKkas i, 
MKypu. Uucr. 6orannku YCCP, Ne 11 (1937). % A.C. ODuaunnos, BectH. opomesos- 
etpa, Ne 1 (1941). 12H. A. XoxaauesBa, Cenekyua M cemeHosogcrBo, Ne 12 (1951). 
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Jloxaagm Axagemun nayr CCCP 
1960, Tom 132, N 4 


IKOJOLHA 


B. M. TAJIYUIMH 


NOKA3ATEJIN BO3EMCTBUSA MEPHATbIX XMIJHHKOB 
HA UMCJIEHHOCTb WX DKEPTB 


(ITpedcmaeneno axademuxom H. H. II maaveaysenom 27 I 1960) 


B3aMMOOTHOWIeHHA XMULHHKAa UM XKepTBbl — OHA U3 CYIMeCTBCHHbIX MpoOJleM 
9KOJOPHU, paspellieHve KOTOPOH BaxKHO JIA MOSHAHHA pAa 3aKOHOMepHOCcTeli 
JIMHAMHKH UMCJICHHOCTH 2XKHBOTHBIX. K HaCTOAWIeMy BPeMeHH, HapsAy C BbIAC- 
HeHHeM OOUIMX MpHHunop 9THX oTHOWeHHH (!,°,9,15, 16), mpeqnpHHarThl 
MOMbITKA KOHKpeTHOrO aHasIv3a HX MPHMeHHTeIbHO K pa3JIMGHbIM rpynulaM 
MO3BOHOUHDIX X9KHBOTHbIX. Han6oulee TeTabHO KOJIMYCCTBEHHbIC MeTOAbI TaKOra 
analu3a paspaOoTaHbl B uxTHOuOrHH (‘,!2). B opHuTONOrHH NMOAOOHBIX MCccJe- 
OBaHHH 4 BbIMOHeEHO Kpaline Maso. B uwacTHOCTH, BO3syelicCTBHe MepHaTbix 
XHULHMKOB Ha NONYAWHH NTH pacCMaTpMBaeTCA JIHUIb B HECKOJIbKMX 3apy- 
OexKHbIX padorax (!3,14, 17), u3 KOTOPbIX JYUMleH ABJIAeTCA ClelMasIbHOe MCCJe- 
joBaHve TuxOepreua (1’). B oreyecTBeHHOH sIMTepaType NO aHHOMYy BOIIpOcy 
HMeIOTCA JIMUIb OTJeJIbHbIe YaCTHbIe 3aMeyaHusA (2,10) 

B HacTosulel craTbe IpHBOAATCA HEKOTOPble KOHeYHbIe Pe3syJIbTAaTbl UCCJe- 
JOBaHHA BOSZeHCTBUA NOMyAAWMuM yYepHoro KoputyHa (Milvus korschun Gm.) 
Ha UHCJIeHHOCTb 6 BUOB MITHIL, KOTOPOe OblIO MpoBezeHO B 1956 r. B mpemesmax 
OMSITHOrO yuacTKa MIOWaLbiO 75 KM” MOMMeHHLIX youl OXpaHHol 30H»! OK- 
ckoro 3anoBeqHHKa (Pa3aHcKaa 06.1.) 

AOcoJH0THaA UHMCJIGHHOCTb XHII[HUKOB, OXOTAMLAXCH Ha JaHHOu TeppuTopun, 
onpeyesleHa HeMOCcpeCTBeHHBIM MOACYeTOM THesaMxXca nap. B uloHe OHa 
paBHsaacb 19, a B uioule (43-3a THOemH YacTH nTeHWOB) 13 BHIBO,KaM, T. e., 
cooTBeTcTBeHHO, 70 nu 40 oco6aM B3pocuIbIX H MOJIONbIX KOputyHOB. IluTaHHe 
UX H3ydaJlOcb NyTeM CHCTeMaTHUYeCKOrO COOpa U ONpeeNeHUA MHULEBSIX OCTAT- 
KOB Ha 6 rue3jax WM HeperyJIApHOrO OCMOTPa OCTaJIbHUIX THe3q. UncaeHHOCTE 
NITHU-KeEPTB TakxkKe oOnpeseseHa Ha OCHOBe MpOBeeHHHIX B OKCKOM 3am0Bel- 
HUKe TIPAMBIX YueTOB, OOIbIUaH UaCTb Pe3YbTATOB KOTOPbIX yxKe ONYOMHKO- 
Baua (°, *, §, 1). [IpuMeHutesbHO K yTKaM, OCHOBHbIMH HCXOJHIMM JaHHbIMP 
Obl oomee ‘KomMyecTBO NTH, B Haase aBrycta, a TaK%Ke BEIMYMHA BbIBOAKOE 
B Havasle H KOHIe NepvOla pas3MHOXeHHA; UMCJIEHHOCTb KOPOCTeA H Mepenena* 
onpeletAach MOACYeTOM KOJIM¥eCTBa KPHUaIMX CaMILOB HM BbIABJIEHHeM Cpe 
Hero Pa3Mepa BbIBOAKa;, KpaUKH HM BOPOHbI NOACIHTSIBaHCb HEMOCpeACTBeHHO Hé 
rHe3OBbe. 

B pesyJbraTe UccleqOBaHHA yflalocb oOnmpeseIMTb nmpuMepHyto cTereHE 
BO3JeHCTBMA KOPIUyHa Ha UMCJIGHHOCTb YKa3aHHbIX BUJOB MTHIL 3a «MTeHILO: 
Boi» NepHo_**, yCTaHOBHB MPOWeHT MOTOJOBbA TOTO WIM MHOTO Bua, YHHYTO 
*KeHHOTO KOPIUIYHaMH B JaHHOM palioue 3a Bpema c 1 VI no 10 VII. 

PaccmMaTpuBad MaTepHasb Tad. 1, Hy2KHO HMeTb B BUY, YTO HAMM YUHTEL 
BaJIOCb KOJIMYeCTBO BCeX CBeJeCHHbIX KOPIIyHaMH MTHI, T. €. He TOMbKO NO 
MaHHbIX *KMBbIMM, HO HM MOMOOPaHHbIX MepTBEIMH. B ato CBA3H OUeBHAHO, UTC 


* B cpa3v C novmramuel mepemesa, uMC0 BLIBOZKOB MO KpHualHM caMuaM 93TOro BHT: 
MOXKHO OMPeAeIUTh MMWb MpHOmM3suTeIbHO (°). 

** 3a “NTCHUOBbIliy MepMof| Mbl NPHHMMaeM BPeMA BIKAPMAMBAHUA MOJIOALIX H mMpHobpere 
HUA MMH CaMOCTOATeIbHOCTH. 
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ayGr rere ane 


IJokasatein uMcieHHocTM MTH HM crenenu po3yelicrBua Ha HUX XHULHUKA (f) 
| i 
UucneuHoctb YHHYTOKEHO KOPy- 9 
B HIOHe Hamu 1 VI—10 VIII 3 a 
ne 
. es ra 
Ey “ 1 oO fe Aa] 
6 e =6 ae 
Beero| ©O@ | Bcero]| S¢ | ise) 
he eS hes 2 0 
(P) Me (R) SF al ale o 9 
sed eo UESeel SES 
or ao ass Seka) 
Unpok-TpeckyHoK 
(Anas querquedula LV.) ~ O40 6,0 76 PUES Sy }| AUALO) ho: 
K pakBa 
(Anas platyrhynchos L.) $20; | 2355.) P29 TYAOROe|, FORO 2,9 


Kpauka 6e0k pba 
(Chlidonias leucoptera Temm.) SOR 2). 9 30) | ain) lies 


Tlepenex 

(Coturnix coturnix L.) UNH MGs AE I PANO eae ily) 
Kopocreab 

(Crex crex L,) 63008 67 70: 20) 39,0 ZO 0,6 
Bopoua cepas 

(Corvus corone L.) 410 | 4,5 8 Dom 20 0,6 


Utroro 9300 }100,0_} 305 |100,0 


Ilpumeuannue. IlJoxasarenu uncneHHocTH NTH B MpHpoye oKpyrveHnbl 
JO J€CATKOB BO M30e%KaHHe H3/IMINHeEH aOcOMOTH3aLHH MpHBOAMMBIX WaHHbIXx. 


Ka3aHHble B TaOJIMIe NOKasaTeJIM BOSJeHCTBHA XHULHHKa Ha BHbI KePTB AB- 
(AIOTCA TIPeeJIbHbIMH WIA aHHOH cuTyalkuu. Takum o0pa30M, Halu Mmate- 
HaJIbl MOKA3bIBalOT, YTO Pa3Mep HCTPeOUTeJIbHOH JeATeJIbHOCTH KOPLIYHAa MpH- 
{CHUTe/IbHO K HcCJlelyeMbIM BHaM CyulecTBeHHO pa3JiHueH. 3a 70 AHeH «nTeH- 
(OBOro» epHojla KOpWIyH YHHYTOKA nouTH 1/7, BCeX OOHTABLIHX Ha ONbITHOM 
yacTKe UHPKOB HM TOIbKO */;, KOpOcTewel H BOPOH. PeabHOe BO3eHCTBHe Me- 
THOH MOMYJAWMH KOPUIYHa Ha MeCTHbIe %Ke NOMYJAWMH paCCMOTPeHHbIX BbILIe 
THI, B 3HAYHTeJIbHOH CTenmeHH orpaHnunBaetca 70 JHAMM «MTeHIOBOrOy Te- 
Moa. ITO MOMOKeHHe MOATBePxKAaeTCA MOUTH MOJHBIM OTCYTCTBHeM MITHIL 
; KOPMOBOM pallHOHe KOpIyHa 3a BpeMA C CepeAMHbI almpesA MO KOHeLL Mad. 
IecleOBaHHA MOKa3bIBaloT, YTO B 9TO BPEMA KOPIIYH KOPMHTCH MOUTH MCKJIIO- 
ATeJIbHO PbIOOM H MeJIKHMH MJICKONHMTAaOuWHMH. Bmecte C TeM, B KOHIe «lTeH- 
(OBOrO» MepHosa, T. e. C CePeAHHSI aBrycTa, HAYMHAeTCA MOCTeMeHHAA OTKOUECB- 
‘@ KOPUIYHOB H3 MeCT rHe3foBaHHA. KoHeyHo, Mbl YYHTHIBaeM, YTO B TepHoy 
[pOuleTa HW 3HMOBOK BO3eHCTBHe KOPLIyHa Ha OOJIbIIMHCTBO H3 paCCMOTPeCHHbIX 
HJLOB MpOLOsKAaeTCA, HO ITO yxKEe [pyrad CTOpoHa BOMpoca, paccMOTpeHHe KO- 
OpoH He BXOQHJO B HallH 3ajauH. 

Hapayly c H310x%KeHHBIM, IipecTaBIAeT MHTepec BbIABJICHHe HaJIMUAA WIM 
TCYTCTBHA H3OHPaTeJIbHOCTH B JIeATeJIbHOCTH XHINHHKa MO OTHOMICHHIO K OT- 
@bHbIM BHaM xKepTB. CKa3aHHoe ompesestneTcH MHeKCOM H30HpaTe/bHOH 
MOCOOHOCTH, T. €. OTHOWICHHeM MIPpOWeHTHOrO 3HaYeHHA AaHHOrO BHA *KePTB_ 
‘THIe XHIMHHKa WB MpHpoge: E = r/R (4, *). Bo3MOxHOCTS IPHMeHeHHA 3TOTO 
HJIeKCa JIA XapaKTePpHCTHKH B3aMMOOTHOMeCHHH XHIULHHKa HW %KePTBbI AOKa3bl- 
AeTCH HAJIMYHeEM YeTKOM MpAMOH KOPpeJIAWMH ero C MOKasaTeJeM CTeEMeHH BO3S- 
eHCTBUA XHUHHKa Ha TOT %*Ke BUX. BerHunHa, Byipakalolllant 9TO OTHOMeHHE, 
°— f/E, OyeT, B CHJIy KOppeIANHH, MOCTOAHHON AIA aHHOro HaOopa Kop- 
op. Pacuerbl MOKa3bIBal0T, UTO OHA ABJIAETCA MOKasaTeeM BOSeHCTBUA XHUI- 
WKa Ha COBOKYMHOCTbh BCeX PaCCMaTPHBaeMbIX BHAOB B IeJIOM. UnculenHoe 


pipaxkeHve ero, paBHOe B HaleM culyyae 3,3%, MOKasblBaeT, YTO KOPUIYHbI 


4 LAH, 7. 132, No 4 937 


BbIealoT 3a BeCb «NTeHILOBbIM» MepHOX JIMLIb HeOOJbINyIO YacTb NOPOJIOB 
McCuIeMOBaHHbIX BUOB. K 9TOMY MOXKHO AOOABHTb, YTO YHCJCHHOCTbh Apyr 
BUJLOB XHILHbIX NTH, OXOTALHXCH Ha aHHOM TeppHTOpHH, BecbMa Mawia (1 ma 
opsiaHa-GeoxBocta, 2 napbl OombuIOro NoLopAMKa HM | mapa JyroBoro JH! 
M UX HCTPeOHTebHad JleATeMbHOCTh He MOXET CYULECTBEHHO YBeJIHYHTb OOUL 
pasMep ypOHa, KOTOPbIM TepNAT OT XHUHHKOB YKa3aHHble BbIWe BHAbI NTE 
CieqOBaTesIbHO, B JIEeTHHH MepHO MepHaTple XHUJHHKH He BJIMAIOT CKOJIbk 
HHOY]b CYUeCTBeHHO Ha OOWMH yPOBeHb UHCJIEHHOCTH 9THX BUAOB HM Ha €e 2 
HaMuky. Bce cKa3aHHOe MOSBOUIAeT CeaTb HM Apyroe 3aklOueHHe, a HMCHE 
YUTO MEPONPHATHA MO NOBSIIMEHHIO YHCJIEHHOCTH NOJIe3HbIX BUAOB NTH LOJDK) 
ObITh HalpaBsleHbl Ha YMeHbINeHHe UX CMePTHOCTH OT ApyrHx, Oolee CHJIb 
JeHCTBYIOULMX (aKTOPOB. 


MockosckKHit rocyapCTBeHHblit Tlocrynuvi0 
mefqarorHueckHit HMHCTHTYT 20 I 1960 
um. B. H. Jlenuna 


LMTHPOBAHHAS JIMTEPATYPA 


1B. Bonpteppa, Yen. us. nayk, 8, 5 (1928). *7 B. M. Tanywun, Kone 
MOJI. HayuH. corp. cpak. ectecrs. Mock. neg. HHcT. uM. JleHHHa, Tes. QoKa., 1958. 3T. - 
Tayse, 300m. x*ypH., 138, 1 (1935). 4B.C. HBaeB, OkcnepHMentaibHaa KOOL, 
ppi6, 1955. ®B.H. Kapnosuy, T.H.Conoppespa-Boanuckaa, H.| 
Ilext, Tp. Oxck. 3anopequuka, 2, 1958. ®C.B. Kupuxkos, A. B. Muxee 
E..Cnaurenu6epr, C6oopx. Merogbl yueta uncieH. WH reorp. pacmpey. Ha3eMH. TI 
3BoH., 1952. 74.B.Canerunu, Tp. Oxck. sanopeguuka, 2, 1958. °® A. B. Can 
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head, F.C. Craighead, Hawks, Owlsand Wildlife, 1956. 1* P: L- Erring to 
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ka, Elements of Physical Biology, 1925. 17 L. Tinbergen, Ardea, 34, Ne 1—3 (194 
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Wokaayo CCCP 
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CTHAPOBHOJIOPHA 


M. Bb. HBAHOBA 


MHTEHCHBHOCTb JAbIXAHHA HEKOTOPbIX MJIAHKTOHHbIX 
PAKOOBPA3HbIX WH WX BO3MENMCTBUE HA MPOWECC ®OTOCHHTE3A 
B JUCTPO®HOM O3EPE 


(IT pedcmaeaeno axademuxom E. H. [aeaoecxum 8 II 1960) 


Padotbl npoBosuch weToM 1959 r. Ha 03. KpacaBuua (JlenunrpamcKaa 
061.). OnbiTbl CTaBHJIHCb B CKJIAHKaX OObeMOM OKOIO 100 Ma. Pacxoy KucO- 
pola ompeyenasca mo Metoqy Bunksepa. Brit ucnomb30Banbl 4 Bua Ww1aHK- 
/TOHHBIX PpakooOpa3uHplx: Diaptomus gracilis Sars, Heterocope appendiculata 
Sars, Daphnia hyalina lacustris Sars, Polyphemus pediculus (L.). ua usyue- 
HHUA bIXAHHA PadKOB Opa BOAY H3 NOBEPXHOCTHOFO COA O3epa UH CUJbTpPO- 
BaJlIH Yepes MpeABaPHTeJIbHbIH CPUNSTP WIA YCTpaHeHHA PUTOMMAHKTOHA. Pac- 
XO KHCOpoqa MpH AbIXaHHH X%KHBOTHHIX ONpeeAICA Kak Pa3HHlla MexKAy 
' coylepxkaHnHeM QO, B OMbiTe H B KOHTpOJe. JA OMmpeweeHHA GuOMacchI HaHOouee 
-KpynlHbix BHJOB — Takux, Kak Heterocope u Daphnia,— HekoTopoe KouMuye- 
CTBO 9K3eMIJIAPOB B3BeELIMBaJIOCb Ha TOPSHOHHbIX Becax. Kpome Toro, Bec pau- 
KOB paccuHTbIBaJICA NO CopMywaM, MpHBoAMMbIM B padoTe A. II. Wlep6aKosa 
(*). Kak BHgHO 43 Ta6a. 1, WMpb!, nOyYeHHbIe MyTeM B3BeWIMBaHHA HW MyTeM 


Ta6uuna 1 


PKusoi Bec 1 pauKa, cae 
| Mr ae. 
| obs 
: 258 
| Bug T-pa,, °C a JlnuHa paukoB *, MM zo 
S WanHble pacuerTH. Este 
8 B3BeIUHB. WauHble ESE 
= eal ¢ 
Diaptomus gracilis 15 2, 1,150—1,275 (1,234) — 0,059 1,38 
Sars 9 ad. 21—25 2 4,450—1,275 (1,234) — 0,059 6,9 
Diaptomus gracilis 15 2 | 1,125—1,325 (1,186) _- 0,0506 1,9 
Sarsouad: 
Heterocope appen-| 21—25 6 | 92,100—2,280( 2 2,203)} 20,316 20,373 7,64 
diculata Sars. ad. 3 1,980—2,280( 5 2,202)} 30,311 | 30,362 
16 2. |h1,980—2,280( o 2,202)} f 0,311 | f0,362 8,4 
Daphnia hyalina la-| 14,5—15) 10 1,875—2,550 (2,270) | 0,0875 0,534 7,4 
custris Sars Q ad.| 416—19 IM Sio-— 2.050) (Cn 2dO)n iO 08i— 0,534 3,89 
21—25 2 4,875—2,550 (2,270) | 0,0875 0,534 yO) 
Polyphemus pedicu-} 14,5—16 9 4,00—O, 42 (0,60) = 0,113 20 
ism (en) eOade 20 i) 4,00—O0, 42 (0,60) = 0,113 0,79 


* B ckoOkax yKa3aHa CpeqHAA WwMHa. 


pacueta, oveHb O1H3KH AIA Heterocope W CHJIbHO PpacxOQATCA AIA Daphnia. 
Buomacca Polyphemus onpeyenasacb cule yOu yTeM: OObeM patKa BbICUNTbI- 
BaJICa KaK OObEM apa, AMaMeTp KOTOPOrO paBeH CpesHeH MHHE Polyphemus, 
NoulyueHHO mp usMepeHHu 50 9K3emnIAapOB STOTO Bua. OObeM PayKOB MpH- 
paBHMBaicA 3aTeM K HX Becy. Pesy/bTaTbI ONbITOB CBeJeHbI B Ta6. 1. 
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Ja onbITOB 10 BbIACHEHMIO BO3MOXKHOPO BIMAHHA CKOMVJICHHA 300M1AaHKTO- 
Ha Ha (POTOCHHTe3 Opalacb TaKXe BOLa NOBEPXHOCTHOTO C/OH O3epa. Onpejze- 
JIAIHCh CJeLYIOULNe JaHHbIe: HCXOAHOe CofepwaaHHe Oz B Bose, CoMepxKaHHe Oz 
B TeCMHOM UM CBeTMOM CKIAHKAaX C MOMOMbITHDIMH pauKaMH, COfepxKaHHe Oz B 
TeMHOM HM CBeTOM KOHTPOJIbHBIX CKJIAHKAaX. Ha OCHOBaHMM MOJYYCHHbIX [aH- 
HbIX paccuHTHIBaacb BaloBad mpozykuua no T. Y. Buu6epry (') B KOHTpoue 
HW B oMbITe. 

IIpexye vem nepelitH K OOcyxeHMIO MOJIYYeHHbIX Pe3yJIbTAaTOB, CeLyeT 
OTMETUTL Culeqyloulee. PuTONMAHKTOH 08. KpacaBuua seToM 1959 r. Obl KO- 
JimuecTBeHHO 6efeH. OcHOBHY!O Maccy ero COCTaBJIAJIH JHaTOMOBbIe POJOB 
Cyclotella, Tabellaria, Asterionela. IIpogqykTHBHocTb o3epa O4eHb Mavla. 
B ra6a. 2 1aubl WIA CPaBHeHHA BeIMYMHb! BaJIOBOH MpOAyKUHH O3epa B NepHoy, 


Tatanina 2 


° a 8 Banospas | mpomyKkuua (F+D), mr O2/n 
as °G 2 a 2 5 a aa i Rae B OMbiTe B KOHTpose 
S| 62 | Fa | 482s 

Polyphemus 45—17| 6 | 242 |350— | 0,45— | or -++0,36 | or —1,37 | or —0,15 
pediculus 900 2,49 | no +0,38 no +0,03 mo +0,15 
(L.):Q ad. 

Daphnia hya- . |46—25| 5 |62— |1450— | 2,02— | or +0,02 | or —0,48 |-or +-0,24 
lina lacust- 242) 300 0,38 | ao +1,19 no +0,60 no +0,88 
ris (Sars) 

2 ad. 

Heterocope 16—25] 4 |6—242|1470— 3,18— | or --0,02 oT E449 on --058Saau 
appendicula- 300 1,41 | mo —1,19 no —0,37 no +0,46 | 

ta Sars? oad. | 


Kora cTaBMucb onbiTbl. Kak BUAHO H3 TAaGJIMIbl, HaJIMYHe 300M/AHKTOHA BbI- 
3bIBaJIO, KaK MpaBHJIO, NOHWKeHHeE MpOLyKTHBHOCTH TOJbKO B ABYX CJyYaAx 
BaJlOBad MpOYKUAA B OMBITHDIX CKJIMHKAX OblJla BbIILe, YEM B KOHTPOJIbHbIX, 
@ MMeHHO: B onbite c Daphnia 21 VIII Banopaa nponzyKuua 3a 21 vac B OMbiTe 
+0,47 mr O,/n, B kontpoue +- 0,30 mr O,/.1; B ombite c Heterocope 8 1X Baso- 
Bad IpOAyKWUNA 3a 6 uac. B onbITe +1,19, B KoHTpoue +0,46 mr Oo/n. B aTH HH 
B TIOBEPXHOCTHOM CJIOe O8epa, OTKYa Oba B3ATA BOJa AIA ONbITOB, Ha6w10Na- 
JIOCb JOBOJIbHO CHJIbHOe pa3sBHTHe CHHeseeHbIX. B HEKOTOPBIX CJIyYaAX, B OC- 
HOBHOM B onbitax c Daphnia, mpm pacuere BaloBOH NpOAyKUMN B OMbITe NOJy- 
YaJIHCh OTPHaTeIbHble BEJIMYHHbI, a B KOHTPOJe MOJIOKUTEIbHbIC. ITO, BAAMMO, 
POBOPHT O MOJIHOM JIM MOUTH MOJIHOM MOTPeOJIEHHH BOOpOcsel 300MaHKTOHOM. 

JaHHble HalIMX ONbITOB pacxogATcA C JaHHbIMH ombiToB JI. M. Cymeun (2), 
KOTOPHIH HaOIO4al BO3pacTaHHe MHTCHCHBHOCTH (OTOCHHTe3a B CKJIAHKAX C 
TO JOMNbITHBIMH XKHBOTHBIMHM MPH AbIXAHHH JO 3 Mr Oo/. Bro pacxomenune oOb- 
ACHACTCA, BUUMO, TeM, 4TO JI. M. CyieHs B KayecTBe CpeAbI HCMOMb30Ba BOLY 
C OOJIbIIMM KOJIMYeECTBOM (UTOMMAHKTOHA. B 9ITHX YCJIOBHAX B Ka¥eCTBE JIMMHUTH- 
pytoulero (bakTOpa MOXET BbHICTYMaTb HEMOCTATOK YIJIEKHCJIOTHI, H 300MJIaHKTOH 
ABJIACTCA MCTOUHHKOM COz, HeoOxog_NMoro AIA cboTocuHTesa. B jucTpocbHoM 
o3zepe c pH 6,8, c MocTaTouHbIM KOJIM4YeCTBOM PaCTBOPeHHBbIX OMKAapOOHAaTOB 
JIMMUTHpytouyve (akTOpbl COBepleHHO MHbIe. Tak, Ltpem (4) yKa3piBaet, uTO 
B JUCTpopHbIx osepax HopBeruu nepBuunylo MpoxyKuutO JIMMUTHpyer NoUTH 
MOIHOe OTCyTCTBHe docopa, 4YTO MMeeT MecTO H B 03. KpacaBnma (qaHHbIe 
H. T°. Osepenkoscxo#). [pu 370m ckomseHWe MaHKTOHHBIX PauKOB, a OCObeHHO 
@HbTPaTOPOB, BbIZbIBaeT CHHKeHHE MPOMYKTHBHOCTH. 


SooulornuecKuit MHCTHTYT Tlocrynusio 
Axkajlemuu Hayk CCCP 3 II 1960 
UMTHPOBAHHAS JIMTEPATYPA 

1T. Tl. Buu6epr, Tp. JIumuon. cr. B Kocuue, 18 (1934)... 2 Jie MG Yom.e Bus, Tp. 
Ovom. ct. Ha 03. Hapoun, 1 (1958). 3A. TW, WLep6axkos, Tp. Bcecoio3H. ragpo6uou- 
o6uy., 7 (1956). * K. M. Strém, Naturwiss., 19, H. 17 (1981). 
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PHIPOBHOJOVH A 


HW. b. YJIAHOBCKHH, H. WH. TAPACOB, E. Ml. TYPMAEBA u WO. M. KOPOBHH 


KOPPO3HA HEP)KABEFOILEK CTAJIM NOW BJIAAHHEM 
JKHSHEAEATEJIDHOCTH MOPCKUX KEJIY IEW 


(IT pedcmaeaeno akademuxamu E. H. Maeacsckum u IT. A. Pe6uxdepom 4 I 1960) 


Ha HepxaBeloulei Cra MO MOPCKHMH XKeJIYLAMH ABTOPaMH OOHApyxKeHb! 
ABa XapakTePHbIX BUJla paspywWieHHA. OAMH H3 HHX, BO3SHHKAIOULH BCeACTBHE 
O0pa3s0BaHHA y3KHX 3a30POB MexKjy MOBepXHOCTbIO HepxaBerollelH cTalH u 
HeMeTaJIJIMYeCKHM TeJIOM — JOMHKOM MOPCKOTO xKeJyA, omucaH pauHee (+), 
SieCb ONHCHIBAeTCA BTOPOH BH pa3spYMIeHHA, MpOMCXOLAMMH npH »xXUsHeLeA-+ 
TeJIbHOCTH MOPCKOPO 2KeJly1A. OnbiTbl WpOBOAWINCb Ha UepHoM mope m0 MeTo- 
Ake, pHBeqeHHOH B paOote ('). 

1. [Ipumeratoulee K cyOcTpaTy OCHOBaHHe JOMUKa MOPCKOrO x*KeMyAA upel- 
cTaBIAeT COOOH TOHKY!O IJIaCTHHKY, HMMerOULyIO KOHIeHTPHYeCKN pafuasbHOoe 
| crpoeHuve. Ha OcHOBaHHH CO CTOPOHbI MaHTHH- 
HOM MOJOCTH MOPCKOrO *KeJyAA UMeIOTCA palu- 
aJlbHO OTXOJAMMe OT MeCTa NepBOHaYabHoro Makcumanbuaa ruyOuna paspy- 
MPHKpelJIeHHA WAMpPHCOBHAHOH JIMYHHKH V3- EBA GME TY “YSO eR DeA 

: Ce€KTOpaMH OCHOBAHYA JOMHKa 
-BeCTKOBbe YTOJIM€HHA, BHYTPH KOTOPbIX Ha- 
XOMATCA KaHaJbl. Take YTOJIMMeHHA 3aHHMaIOT 
He BCe OCHOBaHHe, a CrpyNMMpoOBaHbl OTJeJIb- 
HbIMH C€KTOPaMH, MexKY KOTOPbIMH OCTaIOTCA 
y3kHe MOJIOCKH TOHKOH MaCTHHKH, YTO MOKa- 
3aHo Ha puc. |. Tommyna JIMmIeHHbIX KaHaJIOB 
IIPOMe*KYTKOB (Ha (OTO OHH TeMHbIe) y MOp- 
CKHX *KelyeH B BO3spacte 3 Mec., uMerommMx X-17 H-2 
uametp 12—13 mm, nopsaka 3— 10, B TO 
BpeMA Kak YTOJIMEHHA, CONepxKallve KaHaJbl 
(Ha (bOTO OHM cBeTJIble), JocruramH 80—120 wu. 
Y MaJICHbKHX MOPCKHX %KeyAeH TOMMMMHA OC- 
HOBaHHA YTopa3qo MeHbe, H Y HeOOJIbIIMX 
9K3CMILIAPOB WHaMeTpoM 2—3 MM TOJIMLMHa CBOOOLHbIX OT KaHaJIOB palaJIbHbIxX 
MOJIOCOK 6a3aIbHOH MacTHHKM He mpeBbinaetT 1—2 pw. 

Puc. | noKa3piBaeT CBOeOOPa3HY!lO «3ABHXPeHHOCTb» WIM Pa3sOrHyTOCTb Ka- 
HaJIOB HW MPpOMeKYTKOB MexK]y HHMH. Kak W3BeCTHO, PAJl BHOB MOPCKHX XKeJly- 
eli MeJIKOBOLbA OPHEHTUPYer CBOM JOMHK Tak, UTOObI erO KapHuHa Oplla HampaB- 
JileHa K cBeTy (axKe HM TOra, KOrJa CHJIa THXKECTH HM CBeT NeHCTBYIOT Ha OJHOK 
oc). Takad OpHeHTHpOBKa MpOUCXOAUT TONbKO Ha BePpTHKaIbHOH M MPHTOM 
raiaKOH MOBepXHOCTH. 

JA UcnpaBJIeHHA MepBOHAYAIbHO HeyayHOrO OCceaHHA MOJOb YCOHOrMX 
cnoco6ua noBepHyTEesd Ha 45—90°. Cregqbi Takoro NOBOpOTa ObIBatOT BUAHbI Ha 
M3BeCTKOBbIX, MPOHH3aHHbIX paflMaJIbHb MH KaHaJIaMH OCHOBaHHAX JOMMKOB, 
B yacTHOCTH 20MuKOB Balanus improvisus Darwin u B.eburneus Gould. Kanaupi 
WH MpOMexKYTKH M@KLY HHMH TOra U30THyTbI HaNOOOve CHOBbIX JIMHHHM Mar- 
HHTHOTO MOJIA. 

Moxkxno mpesqnouaraTb, YTO KOPpO3sHA MO TaKHMH «NOBePHYBIUHMUCA» MOp- 
CKUMH xKeJlyqAMU OyjeT CHJIbHee BbIparKeHa, YM MOA *WeJlyAAMH, He MeHAB- 
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IJMMH OPHEHTHPOBKH B Mpolecce pocra. [lia MpoBepKH STOO MpeANONOKCHHA, 
Mbl HaMewaeM IIpOBeCTH TeEKYULMM JIETOM SKCHeEPHMeHTb! C NOBOPayHBaloulMMUCA- 
Ha 90° muaacTHHaMH. 2 
Ha noBepXHOCTH OMbITHbIX OOpa3sllOB MO MOPCKHMH 2KeJIy TAMU aBTOPBI 
OOHAapyXHBAIM PaspylMeHHA, 10 PopMe M pasMepaM CoBMafarouwe C paAMa/ib~ 
HbIMH YTOHbINCHHbIMH MOJOCKaMH OCHOBaHHA NOMMKa (PHC. 2). Tny6una THX 
paspymenui HeBeruKa (TaO. 1), TeM He MeHee OHM OMAaCHBbI, NOCKOJbKY J11000e 
pa3pylleHHe MOBepXHOCTH HepxKaBe1ouleh CTaIM NO MOPCKMMH 2%eJyAAMH CTa~ 
HOBHTCA HavaJioM JasbHelilero MHTeHCHBHOTO pa3pyUIeHHA BCeEACTBHE Pa, 
Gorsl OOpasyioulNXCa MPH 3TOM TaJIbBaHMYeCKHX Map ('). 


Puc. 1. OcuHopaHwe jomMuKa Puc. 2. Paspywienve nox Puc. 3. Pa3pywieHHe KOuIb- 
MOpckoro Kelyaa. 3X MOPCKHM 2x«eJIyeM Ha IeBOH POpMbI Ha craH 1] X-13 — 
ctamu X-17 H-2. 5x To MOPCKHM xesyem. 3>< 


Takoe pa3pyuieHve MOocTeneHHO OXBaTbIBaeT BCIO NOBEPXHOCTb MO OCHOBAa- — 
HHeM JOMHKa, a 3aTeM paciipocrpaHseTcA H B IyOHHY UM 3a Mpedesbl OCHOBAa- 
Hua. Hayao Takoro THNMYHOrO Mpollecca MOXKHO BUeTb Ha plc. 2. Paspyuie- | 
HHe, BO3HHKINee B BHJe€ TOHKHX paHaJIbHbIX JyYeH, PaCMpOCTPpaHAAChb, yrxKe 
OXBaTHJIO BCIO HMXKHIOIO UaCTb MOBEPXHOCTH MO OCHOBaHHeM JOMHKa. STO xa- 
pakTepHoe pa3pymeHHe HaOsIOaeTCA JIMINb MO, MOJIOLZbIMH OCOOAMH, MaMeTp — 
JOMMKOB KOTOPbIX He TIpeBbiaeT 3—4 MM. 

Hekoropble O6cTOATeJIbCTBa MOKA3bIBalOT, UTO TAKOe PasPyWIeHHe BOSHHKaeT 
MO BJIMAHHeEM BellleCTB, MOCTYMaIOllHX, BHXMMO, H3 MaHTHHHOH mNosocTH. 
Pa3pyuieHWe HauMHaeTCA JIMLUIb MO MOJORbIMHM MOPCKHMH XKeJIYAAMU, UMeto- 
[MMH OYCHb TOHKOe OCHOBAHHe, CKBO3b KOTOPOe MOXKeT LHPpPyHAMPOBAaTh KU]- 
KOCTb MaHTHHHOM MOJIOCTH; JIYYeBHAHOCTb paspyWIeHHA OTPaxkaeT Pacnosoxe- 
HHe TOHKUX, CBOOOAHLIX OT KaHaJIOB CEKTOPOB OCHOBaHHA JOMHKAa. BHyTpeHHsAA 
MOBEPXHOCTb STOTO OCHOBaHHA COMpHKacaeTCA C MAHTHHHOH MOJIOCTbIO MOp- 
CKOrO *KeJlyAA, H, ClelOBaTeJIbHO, Ha MOBEPXHOCTb CTaJIH B KaKOH-TO CTeneHH 
MOKeT NOMaaTbh XUAKOCTb U3 MAHTHHHOM MOJIOCTH. 

Ja UccueLOBaHHA MOPUCTOCTH WH MIOTHOCTH NpHeraHuaA OCHOBaHHA JOMH- 
Ka K CTaJIbHOH MOBEPXHOCTH OMbITHbIe OOPasibl C NPHKPeNMBUIMMHCHA K MX MO- 
BePXHOCTH H3BeCTKOBbIMH JOMHKaMH Mb NOXBepraJiH TaJibBaHHyeCKOMy MejJI- 
HeHuto (°). [lo oMeqHeHHOM MOMaqH NO OCHOBaHHAMH JOMHMKOB MIpH NOMOULH 
MHKPOCKONa ONpefeJIAJIMCb MOPHCTOCTb HU MIOTHOCTh NpuweraHva OCHOBaHHH 
K CTaJIbHOM MOBepXHOCTH. OmbiTsl MOKa3aJIM, YTO yY KPYMHbIX XKMBbIX, XO- 
PpOWlO Pa3BUTbIX MOPCKHX %XKeJlyeH OcCHOBaHHe OOJlaqaeT OObUIOH CHIOLI- 
HOCTbIO H IJIOTHO MpPHKpellidxeTcA K CTaJIbHOM MOBepXHOCTH. 

Y HeKOTOpulx ocobel MeIKMX MOPCKHX »xKesyJeli oTMeuaoch HebONbINOe 
OMeHeHHe CTaJIbHOH MOBePXHOCTH NO OCHOBaHHeM, MPpH4eM Kak pa3 B MpoOMe- 
*KYTKAX Me*Ky YTOJMeHHbIMM KaHaJIM3HPOBaHHbIMH CeKTOpaMH. 

Takum o06pa30M, Hal OMbiTsl MOKa3aIM, 4TO B OMmpeyeeHHbIX caydaax 
MIPOHUKHOBeHHE KUAKOCTH MAHTHHHOM MOJOCTH MOA NOAOWIBY MOPCKOrO xXKesyAA 
BO3MOXKHO. 

IIpoHukas Mog OcHOBaHHe JOMHKa, %XUKOCTb MaHTHMHOM MONOCTH aKTUBU- 
PyeT MOBepXHOCTb HepxKaBerolleH CTaIM TaK Ke, KaK 9TO JesaeT MH MOPCKaA 
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qa, NOMAatoulad B y3KHe WeJIM MerKy OCHOBAaHHeM JOMHKa HM NOBepXHOCTHIO 
Tasuia (*), 
CpaBuntesibHble H3MepeHUA 9/IeKTPOAHBIX MOTeHILMasI0B Hep»KaBelomleh 
rand 1X-18 H-9T, mpow3peqennbie B MOpcKOli Bose (cpelHee 3Hat¥eHHe 
0,012 8) u B MaHTHMiHOM. NOMOcTH (cpeqHee 3Ha¥eHHe — 0,017 B)*, nomrBep- 
JM, YTO XUAKOCTb MAHTHHHOH MOJIOCTH BIMAeT Ha S/ICKTPOAHbIi NOTeHIMaI 
}p2xkaBelollleH CTaJIM MPHMepHO Tak Ke, KaK HM MOPCKas BOsa. 
IIpu nonaqaHun %KuAKOCTH 43 MaHTHHHOH MOMOcTH MO, OCHOBaHHe JOMUKa 
JI€ACTBUE MpoleccoB ruApouusa (", *) seKTPOAHbINi NOTeHI\Mas Y3KHX MOMOCOK 
spxKaBeIOlleH CTA, PaCNOMOYKeHHbIX MO MOMOCKaMH OCHOBaHHA JOMHKa, 
OOOJHbIMM OT paHaJIbHbIX KaHaJIOB, CUBHraeTca 
HOTpHiaTeIbHy10 cTropouy. IIpu strom nomyuaerca 
uibBannuecKas mapa, .KaTOJOM KOTOPOH CJIyXXUT 
DBEPXHOCTb MeTaJlJla, OKPyKaloulaA MOPCKOH x*Ke- 
WVAb, 4 CMOYeCHHbIe MOJIOCTHOH %KHAKOCTbIO y4a- 
(KM MeTaJlia MO HUM Wrpawr poOulb aHosa u 
la3pyluaroTcA. Takad MaKpomapa 3aMbIKaeTCHA 4e- 
e3 MAHTHHHY!IO MOJOCTh HW H3BeECTKOBOe OCHOBa- 
Me, OOJaaioulee HOHHOM MpOBOAMMOCTHIO. 
2. B HeKOTOPHIX CJlydaAX MO, MOPCKHMH >*«e- 
WYAAMH BCTPeuaHCb pa3spyWeHHA KOVJIbILeBHI- 
ble **, pacnouoxKeHHble 10 NepHMeTpy OCHOBaHHA ; { 
(oMuKa (pHc. 3). OTH paspymeHua orpaHMunBa- AE SRE eA LO EMCI 
MCb B WIMpHHY MPHMepHO JO | MM, HO 3Ha4HTeb- | X.13 (2) B saBucuMocTH oT 
}0 paclpocTpaHAIHcb BrvyOnHy. Tak, Ha cTaJH BelHunHb! pH 
)X-13 B TeyeHve 3 Mec. nocme OCceaHHA JMUMHOK 
jly6HHa foxoqusa wo 2 mM. Mexanu3M sToro pa3pyileHHA ONHcbIBaeTcCA 
1WKe. . 
Bbw MpoBeleHb! HaOJOJeHHA Hal mpolieccom pocta B. improvisus. Jlaa 
‘TOPO JOMHKH MOJIO{bIX KMBOTHbIX, OCEBLIMX Ha IIpeMeTHbIe CTekKJIa, WeJH- 
‘OM OKPallIMBaHCb HePaCTBOPHMbIM B MOPCKOH BOJe WBeTHbIM MOKPbiTHeM. 
aTeM CTeKJIa BbICTaBIAJIHCb B MOpe Ha cpoK or 5 Jo 15 cyTox. Baio xo- 
OlWIO 3AMeETHO, YTO 10 Mepe pocTa MOPCKHX x%XeJyfeH OKpalieHHadA MOBepx- 
| oe MOCTeMe€HHO MOJHHMasacb BBepX, a CHH3y HapactTalla Oesadh CTeHKa 
jomMukKa. Ilo cCOOTHOWIeHHIO OKpalleHHOH UM HeOKPalIeHHOH MOBepxXHOcTel 
)bIJI BUCH MPHPOCT MOMHKa MOPCKOLO *KeJyAA. CTeHKH W OCHOBaHHe JOMUKa 
fOPCKOTO XKeJIyYAA COCMMHEHbI He XKeECTKO HW MPH HeOONbIIHX YCHIHAX OTJe- 
IAIOTCA JIpyr or Apyra. B Mecte UX CONPHKOCHOBeHHA HW MpOWCXOMT pocr 
loMHKa. CTeHKH JOMHKa, Hapall[MBasicb CHH3Y, HeMpepbiIBHO MOMHHMMAIOTCA 
3BePX, a MMaMeTP OCHOBaHHA YBeJIMUMBaeTCA. TakHM OOpa3oM, 30Ha pocta Hs3- 
eCTKOBOFO JOMHKa, a CJIeEOBaTeJIbHO, H BelllecTBO, HAyllee Ha MOCTpoeHHe 
[OMHKa, HeEMOCpeCTBeHHO COMpHKacaloTcaA C MOBeEPXHOCTbIO MeTaJa 
VispecrKoBbli JOMHK cocrour Hu3 CaCOs;. MoxxHo Oblo0 nouJlarath, 
ITO MaTepHasl JOMHKa MMeeT WelOUHyIO peakuMio. Tak KaK MaTepHasl STOT 
3 KUKOM BUe 3aMOJIHAeT KaHaJIbl, PACMOJIOKeHHbIC BEPTHKAJIbHO B CTCHKAaX 
OMHKa, a TaKxKe KaHaJlbl, PaCMOJIOMKEHHbIe B YTOJMIECHHbIX CeKTOPaxX OCHOBa- 
IMA, TO JIA MpOBepKH MpeqNOTOKeHHA HaMH JeJaJIcCA MOMepeyHbI paspes 
[3BeCTKOBOFO JOMHKa, H MOBEPXHOCTb paspe3a NOKPbIBaaCh HKUAKHM HHANKa- 


{ 


1 


* Jia WU3SMepeHHA SJIEKTPOHbIX MOTEHUMAJIOB HeMOCpeACTBeHHO B M@aHTHHHOW YKUKOCTH 
aCTb M3BeCTKOBOPO OCHOBaHHA OCTOPOXKHO yalAach, HM B OOpasopaBilleecA OTBepCTHe ToMe- 
[aMCb OMBITHbIM OOpasell AMameTpoM B 1 MM HM TOHKO OTTAHYTHIM SCKTPOMMTHYeCKHH KOU. 
IsMepeHHe MOTeHIMaIOB MpOusBOANOCh Moce 10 MMH. BbI,epXKU B S/eCKTPOJMTE. 

** He cmelyer CMeIIMBaTb 9TO paspyLIeHHe C KOJIbICBLIMH Pa3spYyIMeHHAMH, HMeCIONMMH MeCTO 
PH BOSHUKHOBeHHM KOppO3HM B y3KUX 3a30pax. B TO BpeMA KaK OMMCHIBACMOE TYT KOJIbIeBOe 
a3pylleHWe pasBUBaeTCA B OCHOBHOM B IvIyOMuY, OrpanWuMBanCh HEOOMbIIOH WMPUHOH, KoOubIle- 
oe paspyllleHHe, BOSHHKalomlee MPH HaMYMM Y3KUX 3a30POB MEX Ay MOBeEPXHOCThwO METaJa 
CHOBaHHeM JIOMHKa, pasBHBaeTCA B WMpHHy, ObICTpO OXBaTbIBaA BCIO MOBEPXHOCTb MOA OCHOBA- 
MeM, HM JIMWlb Mocme sTOrO A3Ba HayMHaeT yruyOuATecsa (1). 
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topom. Baio ycraHoBuieHo, ro pH »xXHAKOCTH B KaHaJlaX H€CKOJIbKO BBILUC pl 
MOPCKOH BOLI HM KOMeGIeTCA OKONO Y, T. e. GONee MleOUHOe. 

Ip BoSHHKHOBeHHH pa3pyleHHA BTOporo THNa Take OTMeuaJlOCb nel 
CTBHe TaJibBaHHyeCKHX Map C AHOJHbIM y¥aCTKOM NOX OCHOBaHHeM JLOMUKé 
MOSTOMY ObIVIO HCCeOBaHO BJINAHHe BeJIHYHMHEI PH Ha 9IeKTPOAHbIH NOTeHWMAa 
HepxKaBelomleH CTaJii. 

Puc. 4 moKa3prBaeT, UTO C MOBHIWeHHeM BemHUMHEI PH B cuaOolleOUHO 
cpele MOBepXHOCTb HepxKaBelolleH CTaJIM AKTUBHPYyeTCa. 

Virak, cnenyer nomaraTb, YTO MPHYHHOM BOSHUKHOBEHHA AHOAHBIX y4aCTKO 
raJIbBaHHYeCKHX Wap B JaHHOM cJIyyae Obwla AKTHBAILMA KOJIbILeEBOH MOBEPx 
HOCTH MeTaJJla MIpH COMPHKOCHOBeHHH C BelleCTBOM, M3 KOTOpOrO OOpa3syeTc 
JOMHK. 

STo MO_TBepxKAaeTcH pxAOoM OOcToOATeIbCTB: 1) KOJbIeBOe paspylleHH 
coBnagaeT C 30HOH MOCTYMJeHHA BelleCTBa JIA MOCTpOeHHA MOMHKAa;, 2) 97 
BelllecTBO UMeeT PH HeCKOJbKO BbILMe, eM MOPCKaA BOA, MPHYeM 3Ta PasHHll. 
BbISbIBaeT CABHT MOTeHWMaJla Hep2xKaBelolleH CTaJIM B OTPHWLaTeJIbHYIO CTOPOHY, 
3) pa3pymeHHve He pacmpocrpaHserTca MO} BCeli MOBepXHOCTbIO OCHOBaHHA 10 
MHUKa, a OrpaHHUMBaeTCA Y3KOH KOJIbIeBOH MOBepXHOCTbIO. 

OSbacnaetes 3TO TCM, UTO IPH BO3HHKHOBeHHH Pa3spyWieHHA B Y3KOM 3a 
30pe THAPOM3 AHOAHHIX MPOLYKTOB KOpPpO3HH MpHBOLMT K NOHHKeHHIO PH 
BeusleqcTBue 3TOrTO B KaKOH-TO CTeMeHH PaCTBOPAeTCH OCHOBaHHe H3BeCTKOBOT( 
JOMHKa MW HapyulaeTCA WIOTHOCTb ero mphseraHua. B pe3ysibTaTe BOAa NPOHH 
KaeT MO BCe OCHOBAaHHe, H BCIO NOBePXHOCTh CTaJIH MOA OCHOBaHHeM MOCTeNeH: 
HO OXBaTBIBaeT PaspylleHHe, MpHYeM WeNOUHAA Cpeya He CMOCOGCTBYeT PacTBO: 
PeHHIO H3BeCTKOBOTO OCHOBaHHA. 

TO, 4rO STOT BUA paspywieHHA OTMeYaeTCA JIMMIb HHOrJa, OObACHUMO. IIo: 
BHuMomy, PH BemlectBa, 43 KOTOPOrO OOpasyeTcaA JOMUK, He BCera OJMHAKOBO. 
Tloporo pH OpiBaeT HeCKOJIbKO BBIUIe, YeM OOBIUHO. Bo3MoxKHO, KpOMe TOPO, 
yTO IIpH pocte JOMHKa C HaCTyMJIeHHeM KaKHX-JIMO0 HeOarONpHATHBIX YCUIOBUH 
yCHIMBaeTCA MOCTYNJIeHHe K MeTaJJIHYeCKOH TOBePXHOCTH BelllecTBa JIA M0- 
CTPpOeHHA JOMHKa. CulelyeT OTMETHTb, YTO 3TOT BU PaspylieHHaA BCTpeuaerTcs 
peKo. 

Boilie pacCMOTpeHbl Pa3PYIMNIeHHA, HaGwOkaemple MO 2XMBLIMH MOPCKHMH 
*KeJyAAMH. B WHTepatype 2%e MMeIOTCH YKa3aHHA Ha TO, YTO PaspyIeHHA Ha- 
XOMAT TOJbKO MOQ OTMePLIMMH MOPCKHMH xeTyAAMU (4). OObacHAeTCH 93TA 
TeM, 4UTO IPH BOSHHKHOBeHHH aHOAHOTO Mmpomecca NOX U3BECTKOBbIM JOMHKOM 
B 3TOH 3aCTOHHOM 30HeE JOJKHO CHJIbHO CHYxKaTECA PH. log »*xHBEIMM xKeMY- 
AMM Pa3spyWIeHHA, OMHAKO, OOHAPYXKUBAIOTCA OTHOCHTEJIbHO PeLKO, H BeHUMHA 
9THX Pa3pYyIIeHHH CPaBHUTeIbHO HeBeJIMKa. 


VuctutyT oKeaHoJorMu Ioctynusto 
AkayemMuw Hayk CCCP 1 VII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


ais ELE RGA N ESRB ACEO BIC Govier) NAH, 125, Ned 
(1959), UW Fapacos, Mob. Y ranopek wu) LAM. BHU SORES SE 3 VY. B. 
Vantec: Faun IO. M. Koposun, DKIIX, 31, Ne 9 (1958). 4A. oe 
Pie vincbitieor ayers X. Xataun c, Jleficraue o6pacranua, Ta. B KH. MopcKoe o6pactaHHe 
H OopbOa c HHM, Boeu. u3g., 1957, crp. 28. 
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| (411), mpoBeweHHbIX Ha OakTepH- 


kyaptypou Clostridium butyri- 
cum P.*, rye OCHOBHBIM Npo,yk- 
TOM OpoxeHHA Oblia ykKcycHan 3 


Jloxxangp Akagemun nwayr CCCP 
1960. Tom 132, Ne 4 


MHKPOBHOJOLH 1 


JI. F. A3SOBA 


MACJIAHOKUMCJIOE BPO)KEHHE HA CHHTETHYECKONM CPEJIE 
C NMMPOBHHOFPAAHOKM KUCJIOTON WH PIWLEPAHOM 


(ITpedcmaeacno axademuxom B. H. anownuxoeom 8 11 1960) 
B MacJIAHOKHCJIOM OpOx*KeHHM BaxKHYIO POJb HrpaeT MUpOBMHOrpaynad 


KucuoTa. Ee paccMaTpMBaloT Kak MpOMexXKYTOUHHIN MpOLyKT mp COpaxkuBaHun 
C,-coeqHHeHHH ('),aB pale paOoT ona Oblula OGHapyxKeHa CpeAM MpOLyKTOB Opo- 


keuua (7, 3). OfHakO HcNOb30Ba- 
He MaCJIAHOKHCJIBIMH OakTepHaAMH 
“MMpOBHHOrpayHoH KHCJIOTLI Kak 


= 
eMHCTBEHHOTO HCTOYHHKa yrvie- ~ 
pola Bcera MpHBOANT K OOpa3o- ” 
BaHWIO TOJIbKO YKCYCHOM KHCJIO- 
Tbl, HO He MaCJIHHOH. STO OpwI0 


MOKa3aHO Kak B HCCJIeETOBAaHHAX 


Dp 


aJIbHbIX CYCNeH3HAX HM depMeHT- 4 
HbIX [penapatTax, TaK HW B Haweli 
pa6ote (1°) c pa3MHOxKarollelica 


& Yucno Anemok 10° ——~— 


S 


KHCJIOTAa. 
Kak nokKa3aJIM Halli JaHHple, 
NpHBeeHHbIe B MpekblqyuleH pa- 2 
6ote (1%), OOpa3s0BaHHe MaCJIAHOH 
KHCJIOTHI U3 MApOBHHOrpaHon 
CBA3aHO C IIPHCyTCTBHeM B cpejle 0 @ 10 20 40 45406 
Beene: DUBOIS OH Heicnores Puc. 1. COpamupanne nMpoBHHOrpagHoH u (byma- 
BP y Toro, Oosee BOCcTaHOB JIeHHOrO PpOBOH KHCJIOT Ha Cpeye C aMMOHHeM. 1 — uMcs10 


COeAHHCHHA, KOTOPbIM B HalIHX xyperox, 2 — nMposuHorpaqHad KucnoTa, 3 — yK- 
omblTaX Oplia MOJOUHAA KHCJIOTa. cycaaa KucnoTa, 4— dyMmaposas KucuotTa, 5—pH, 


TlomyueHHpie pesyJIbTaTbl YKasbi- a — norpeOenHaa NMpOBMHOrpayHad  kKucwoTa, 
BaJIH Ha Os UTO B CHHTe3eC MacJA- (Q) o6pas0BaBlllaAca ykKCycHav KUCJIOTAa 
HOH KHCJIOTbI, MO-BHHMOMY, IIpH- 

HMMaeT yuacTHe Kak yKCyCHad KHcJOTAa, OOpasylolmlaAcA pH ekapOokcusn- 
PpOBaHHH MMPOBUHOrpasHO KACJOTbI, TAK HM MOJIOUHAA KUCIOTa, BePpOATHO, 
yepe3 KaKHe-TO ee IIpOH3BOJHEIe. 

_ CoequHeHviem, 61M3KHM K MOJIOUHOM KHcJOTe, ABJIAeTCH ruaniepun. IIper- 
CTABJIAJIOCb HHTEPCCHBIM BbIACHHTb BO3MOXKHOCTh erO yuacTHA B OOpasoBaHUH 
MaCIAHOM KUCJIOTHI, a TAKE MOMbITATbCA MPOBeCTH OpoOrmkeHHe Ha cpeye Oosee 
mpoctoro coctapa. Kak yxke coo6mamocb ('*), H3y4aeMaxd HaMH KyJIbTypa He 
pasBuBalaCb Ha MHHePaJbHOl cpese C POKO30H, HO MOIla MCIOJIb3OBATb a30T 
B @opMe aMMOHHA Ha cpese C ABYMA OpraHHyeCKHMH KUCJOTAMM: MMPpOBMHO- 


* B pyxopogcrse Bergey, usqaHua 1957 r.,/KOTOPbIM MBI MOMbSOBAIMCh MPH onpekeeHHH 
KYJIbTYPbl, MACMAHOKUCIIbIe OAKTePHH JaHbl MO 9THM HasBaHHeM. JLeTambHOe CUCTeMaTHUeCKoe 
NOMOKEHHE OTICMbHLIX FPYNM MaCJIAHOKUCABIX OakTepHii euje HeOCTaTOUHO paspaboTaHo. 
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rpaXuouw u dymaposon. B Hwacroauie padoTe H3yy4aJICA XapakTep MaCJIAHOKHC- 
JOro OpoxkeHuA Ha CHHTeTHYeCcKOH cpeye, comeprxameH (NHy4)zHPO, 0,3% u 
. %. Heo6xoqumMoe KOMHYeCTBO HOHOB K 
(0,1%) BHOcHJocb B Buse pacrsopa KOH. K stomy ocHoBHomy @ouy mpHoOaB- 


poxkx*Keporo apronsata 0,01 06 


6 


MMON 
40r 


Yucno 
g kien: 10 


iY, 


INNA ANES 


TTT = 


Mes 29 0 


Puc. 2. ][uHamuKkaJOpoxenna Ha cpeze 


BHUHOrpawuHad + cbyMapoBasa KHcOTEI. / — uMc- oO npo- 
no KaeToK, 2—COs, 3 — Hs, a — norpet- ra3000pa3HbixX MpOAYKTOB OTIbIT Ip 


JI@HHad MHpOBMHOrpadhanA KucOTa, 6 
pasoBaBllaaca ykKCyCHad KHCwOTa 


HOUALOGUANONGHOGUONNERNOOAUNOLEGUELERS) 


RX GYAN 


S 


JIANHCb CleqyIoulue KOMOHHALLHH Be- 
mecTB: 1) mupoBHHorpaquad -- y- 
MapOBax KHCJIOTbI WIM 2) MAPOBHHO- 
rpayuaa + tbyMapoBaa KHCJOTHI + . 
+ TruimmepHH. pH Bo Bcex cilyyaax 
yCTaHaBJIMBaJica He BbILIe 6,4 —6,6. 
IIpu 6omee BbicokoM ucxofzHOM pH 
pa3BHTHA He ObiWwIO. ONbITHI MpOBO- 
JMJIMCb B BbICOKHX MpOOupKax OOb- 
emoM B 300—350 ma. IloceBHoH Ma- 
TepHaJl — CyYTOUHAaA KyJIbTYPa C Pli0- 
KO3HO-H€HTOHHOH Cpesbl — BHOCHJICA | 
Ha JHO MpoOupkH B KosHyecTBe 1%. 
Meroybl onpeyeyeHHA MmpOAyKTOB 
OpoxKeHHA OMUCaHbI B MpeAbIAyUINX 
mupo- pa6orax (?”, 18). B calyyae aHaH3a 


oS 


3 9a. 


96. BOMWJICH B cCMelHaIbHOM mpHOope. 
KomuyectBo CO, uw Hs, onpeyeuia- 
JOCb B Ta30aHalH3aTOpe CHCTeMbI 


BTU, yraekuclorbl, pacrBOpeHHOH B OpaxkkKe,— MaHOMeTPHYeCKHM MeTOJOM B 
mpHOope XovuyeHa. [nHkepHH Onpeyemssica OKUCIeEHHeM HORHOH KHCOTON. 


B mepBoM onpiTe ompeyeia- 
JIMCb “IIpOLyKTbl OpoxKeHHA B H- 
HaMHKe Ha cpeje c mHpoBuHOorpal- 
HOH HW dyMapoBoH KHCIOTaMH. 
Pe3yJIbTaTbl, MpHBeeHHbie Ha 
puc. 1, MoKa3bIBaloT, YTO MO Mepe 
pocta 4HCJa KJIeTOK HAeT MOTped 
JleHHe O6e€HX KHCJIOT, NapadieJb- 
HO OOpasyeTCA yKcycHaA KHCJIC-- 
ta. MacsaHOoH KUCIOTbI B 3ITHX 
yCJIOBHAX COBCeM He OOpa3yeTcs. 
JLONOJHUTeIbHbIN ONbIT Ha TOM Ke 
cpeme C y¥eTOM NHpoOBHHOrpadHou 
WM YKCYCHOM KHCJIOT B JMHaMHKe 
(puc. 2) NOKa3bIBaeT, UTO Ha Mpo- 
TSDKEHHH BCerO pa3sBHTHA MHpOBH- 
Horpayuad KUCOTa MpeBparlaet- 
CAH B 9IKBUMOJAPHOe KOJIMYeCTBO 
ykcycHoH KHc0oTH. B 3TOM xe 
OonbiTe OOpalilaetT Ha CeOA BHUMAa- 
HHe COOTHOMeHHe ra3000pa3HBIx 
MpOAYKTOB: B MOMeHT MaKCHMyMa 
pa3sBuTHA OTHOUIeHHe CO,/H, = 
= 3,9. Ilockombky elMHCTBeHHBIM 
MIPOLYKTOM OpOxwKeHHA 3/eCb AB- 
JIACTCA OKHCJI€HHOe COeMMHeEHHe — 
ykcycHad KuCOTa, TO MOXHO 
IIPpeANONOKATb, YTO B 3ITHX YCJO- 


40 -yae. 
Puc. 3. J[mHamuka 6poxenusa Ha cpexe MUpoOBHHO- 
rpaquasd -- PyMapoBasd KUCMOTHI ++ raMyepHn. | — 
YMCIO KJeTOK, 2 — MMpoBMHOrTpaqHasd KUCHOTA, 
3 — yMapoBaa KuCcoTa, 4 — ykKcycHas KuCuOTa, 
5 — MacClaHasd KMcoTa, 6 — ranuepuH, 7 — pH, 
a — moTpeOmeHHad TMpoBHHOrpagqHad kUcwoTa, 

6 — oOpasopapliasca ykcycHad KHCuoTAa 


BHAX AKILCNTOPOM BOOpOfa MOFyT ObITh BOCCTAHOBHTeJIbHbIe peakKIHH KOH- 
CTPYKTHBHOrO OOMeHa, CBA3AHHOTO C UCHOMb30BaHHeEM (byMapOBOH KUCJIOTHI. 

IIpu qoOaBseHHu K MpHBeeHHOH BbIWe Cpeye Cc NHPOBHHOrpaHOH H (yMa- 
PpOBOH KHCOTaMH TIMIepHHa COCTaB NpOAyKTOB 6poxeHHA MeHsAeTCA, Bpo- 
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jeHMe M3 «YKCYCHOKHCJIOPOy CraHOBHTCH MaCJIAHOKUCIbIM. PesyJbTaTbI 9TOFO 
bITa B 3HAYMTEIbHOM CTeNeHM COBMaaloT C JaHHBIMH, MOJIyYeCHHbIMH paHee 
cpege C MeNTOHOM H KOMOHHAallMeH MMPpOBHHOrpadHOH HM MOJIOUHOM KHCIOT 
1°). Kak BHO 3 puc. 3, OpoxeHne 3yecb TakxKe HAYHHAeTCA C MOTPeOseHHA 
(MPOBMHOrPaHOH HM COOTBETCTBEHHOFO OOpasoBaHUA yKCycHOli KucTOT. Yepes 
WZ UaC. KOHWEHTpallua TIMWepHHa B Cpele HauHHaeT 3aMeTHO CHMKATbCA U 
PPeAH MPOAYKTOB OpOxXeHUA MOABMACTCH MAaCJIMHaA KUCOTa. PyMapoBast KHC- 
joTa 10 XOAy pa3sBHTHA MOTpeOAeTCA PpaBHOMepHO. 

IIpuBeyeHHble TaHHbIe NOKa3bIBalOT, YTO OOPasoBaHve MaCAHOM KUCJOTHI 


ia yKa3aHHOH CHHTeTHYeCKOH cpeye Cc dymaposoii KHCJIOTOH CBA3aHO C HCHOJIb- 
oparuen ABYX COeAHHEHHH yrvlepOfla, pa3/IM4aIOULMXCA MO CTeMeHH OKHCJIeH- 
foctH. TakHMy CoeqMHeEHHAMH MOryT ObITb MMPOBMHOrpasHad KHCJOTa HM rine- 
hun. ConocranyieHve B MomeHT MaKCHMYMa Pa3BUTHA KOHYeCTBa OOpa30BaB- 
eHCA YKCYCHOM KHCJOTHI B ONbITaX 6e3 TIMMWepHHa HC AOOaBseHveM TuIMMepuHa 
M. pwc. 1 u 3) MOKa3bIBaeT, YTO BO BTOPOM CJIyYae HMe€e€T MECTO CHHXKEHHE BBI- 
Oa YKCYCHOH KHCJIOTbI B CPaBHeHHH C NOTpeOeHHOH MMPOBMHOrpayHo Kuc- 
oToH. OTOT PakT MOMKET YKa3bIBaTb Ha yUACTHe YKCYCHOM KHCJOTHI B O6pa3o- 
AHHH MaCJIAHOM KUCJIOTHI. 
_ B kKayecTBe KOHTPOJIA K MIPHBEJeCHHbIM OMbITaM ObIIO MOCTaBsJIeHO OpormKenne 
ja cpeqax, Te K OCHOBHOMY (oHY MpHOaBANOCh TOMbKO OHO COoeqMHeHHe 
/Puepofa: OHA MMPOBHHOrpayHad KUCOTa HIM OHA (byMapoBas KucuoTa, 
4M OJMH TidWwepHH. Hu B OAHOM CJIy¥ae pasBUTHA He HaGJOMaocb. Ha Kom- 
“MHalMH ctbyMapoBasx KucToTa + TPIHWepHH pa3BHTHA TakxKe He OpIIO. 
Pa6ora BbINOIHeHa MOA pyKoBocTBOM aka. B. H. Wanommukosa, koropomy 
MpHHOWy TutyOokyto O.laroflapHocTh. 


( 
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MockoscKHii rocyJapCTBeHHbIii yHHBepCcHTeT Tocrynusto 
yum. M. B. Jlomonocosa 29 I 1960 


| UHMTHPOBAHHAA JIMTEPATYPA 
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Jlokxxagmn Akagemun nayk CCCP 
1960. Tom 132, Ne 4 


3. A. PHJIEBA 


O KOI®@®HUMEHTAX HAKONJIEHHA PAXHOK30TONOB 
NPECHOBOJHbIMH BOJOPOCJIAMU 


(ITpedcmaeaexno axademuxom A. Jl. Kypcaxosoim 4 II 1960) 


Cnoco6HOocTb XKMBbIX OPfaHH3MOB KOHILEHTPHPOBaTb 3 OKPyrxKalolleh Cpeyr 
XHMHYeCKHe 3JIEMeHTHI MpelcTaBIAeT, Kak ObliIo moKa3aHO B. HM. BepnagcKkun 
(‘), OrpoMHbIM HHTepec Cc reOXHMMYeCKOH TOUKH 3peHHaA. JA u3sy4ueHuA TOL 
(pyYHKUHH YKHBOFO BeLLeCTBAa UPe3BbIVaHHO YOOHO NOJIb3OBaTbCAH MeTOZOM pa 
AMOAKTHBHBIX HHAMKATOPOB, MO3BO/AIONMM C OOJIbIIOH TOUHOCTbIO padoTaTl 
Kak C MaKpO-, Tak HM C MMKpokoJMye 
CTBaMH H3y¥aeMbIX 3JIeMeHTOB. JaHHble 
MO HaKOMJIeHHIO paMOW30TONOB BOL: 
KosbOunneur nanomienta HbIMH PaCTeHHAMH HM KMBOTHBIMH MOTY1 
UCHOJIb3OBaTbCA IPH peleHHu mpoduie- 


Ta6Oauua 1 


Zs Le a Mbl JMKBUallMH paMOaKTHBHBIX 3a- 

ONEMEEE eS | ae = 9 rpsxASHeHHH MpHpOAHbIx BOR (°). 
es | oe ? Be Huse BOJHbIe PacTeHHA ABJISIOT- 
Pence a = CA 3auacry!0 OCHOBHBIMH MposylenTaMH 
OpraHHYecKOrO BelllecTBa B BOAOeMe (*), 
e MW MOSTOMY HX TeOXHMMYeCKaA POllb, a 
ae ae ie ae TakxKe lIpaKTH¥YecKaA IWeHHOCTb B Ka- 
Fe 7620 | 34500 3120 | 14100 UYeCTBe e38aKTHBaATOPOB 3arpASHEHHbIX 
Co 390 | 1985} 5640 2670  pajMOaKTHBHOCTbIO BOX MOryT OBITE 
a ie en a mie BeCbMa 3Ha4HTeJIBHbIMH. Masou3yyuex- 
Wie 5850 | 419520! 74250 | 321450  HbIe€ BOMpOcbl MHHepaJIbHOrTO MHTaHHA 


BOJOPOCJIeH TaKKE MOTYT ObITb XOTSA Obl 
YaCTHYHO paspellleHb! C MOMOILbIO Me- 
TOa MeYeHbIX ATOMOB. 

B HacToslleH pa6oTe U3J10xKeHbI pe- 
3YJIbTATbI CPaBHHTeJIbHO KPaTKOCPOUHBIX 
OlbITOB MO H3y¥eHHIO KOSs@PWUMeHTOB HaKONJIeHHA Ceppl-35, Kabiuua-45, »*Ke- 
Je3a-59, KOOaIbTa-60, WHHKAa-65, pyOuyua-86 u IMPpKOHHA-95 TpeMA MpecHo- 
BOJHBIMM BOJOPOCAMH, OTHOCAILHMUCA K Pa3HbIM MOPOMOTHYeCKHM HM 3KOVIO- 
rHuecKHM YrpynnaM. Bbw B3ATbI MWIaHKTOHHaH OHOKJeTOUHAA BOOPOCAE 
Scenedesmus quadricauda Breb. (cem. Coelastraceae) # (Be HUTUATHIe BOLOPOCL 
oOpacranua: Cladophora glomerata (L.) Kiitz. (cem. Cladophoraceae) u Spi- 
rogyra sp. (cem. Lygnemataceae). 

ONbITHI MPOBOLMIHCb B ONHOJIHTPOBbIX CTCKJIAHHBIX CTaKaHaXx B (PHJIbTpPo- 
BaHHOM O8epHOl Bose. PaqMousoToNb! BHOCHJINCh B KOHYeCTBe OKONO 10 uCu/z, 
uTO cooTBeTcTByeT mpHMepHO 1000 umn/mMuH-ma. IIpu B3aTuu mpo6 kKaerKh 
Scenedesmus OTJeJIHIMCb U3 pacTBOpa, COjepxKallero M30TON, C MOMOLLbK 
leHTpupyrupoBanus. [Ipompirpe B BOZe HeOOMbUIMe NOpUHU KeTOK Scenedes. 
mus H HuTei Cladophora u Spirogyra BpicymmBanuch Ha CTaHapTHbIX aJOME- 
HHEBBIX TapeOUKaX JO MOCTOAHHOYO BeCa MW TaK %Ke, KaK HM BbIMAaPeHHbIe IpOGb 
BObI (1 Mu), MpOCUMTbIBaIHCb Ha ycraHoBKe Tuna B-2 ¢ TOPILOBbIM CUCTUNKOM. 
PesybTaTbl MepeCuHTbIBasHcb Ha | Tr cyxoro Beca BOWOpOcJeH, H OTHOLWICHHE 
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CpeqHee | 209 8925 


16400 | 


JYYeHHOH BeJIMYHHbI K AKTHBHOCTH | MJ BOAbI aBaoO KospPPpHUveHT Hakon- 
HHS. 

[[poqoumKUTebHOCTh ONBITOB cocTraBasa 12 cyroK B clyyae Scenedesmus 
16 cyroK B cjy4ae HHTUaTOK. Bpiio ycraHoBJeHO, ¥ToO yxKe k 4—8 cyTKaM 
OsPHILHeHTLI HAKOMJICHHA CTaOHJIM3HpyIOTCA, He3HAUHTeJIbHO KOJIEOJIACh 
oKpyr cpequel BeHunHbI. B ta6a. | u Ha puc. | Mbl NpHBOLMM KoasdppuUveHTbI 
aKOUJICHHA, MOJYYeHHble MyTeM YyCpeAHeEHHA pe3yJIbTAaTOB ABYX MOCJeHAX 
O BpeMeHH poo. 

M3 cpeqHuX 3HaveHH KOspPuuUNeHTa HaKOMJeHHA JIA BCeX TpeX BOROpo- 
JeH BUQHO (Tad. 1), UTO H3y4eHHbIe 9IeEMeHTHI OOHAPy2KHBAWOT 3HAUHTEJIbHYIO 
a3HHIUy B CTeNeHH NMOPiOWleHHA UX BOJOPpOcMAMU. HauGoulee HU3KHE KOSHpPpH- 
HeHTbI aM cepa H KaJIbilHH; + ald 
mpoueM, Kabul crour ue- @° 
KOJIbKO OCOOHAKOM cpeyH Apy- WB Scenedesmus 
UX 9JIEMeHTOB, TaK KaK Haxo- Re 
HTCA B O3eCPHOH BOJe B MaKpo- fo'|. Ea Seerogyra 
KOHIeCHTpaluuH. SHayMTebHO 
ple (B OCHOBHOM MopsKa 
bICAY) KOSpPPHUMeHTHI HakOM- 
l@HHA KOOaIbTa HW pyOuAUaA. 
Ipe3sBbluaiHO HHTeHCHBHO M0- 
rlOUlaloTCA BOQOPOCMAMH 2Ke- 
he30, WHHK H, OCOOeHHO, LWMp- 
<OHHH. Tak, Koad@dpuuneHT Ha- 
ONJIeHHA nocweqHero Spirogy- 
ra paBeH 71250. BricokuM Ko- 

(PHILMEHTOM HaKOIVJICHHA 2Ke- 
e3a (31500) o6magaet Clado- 
hora glomerata, uro xopomo 
orjacyeTca Cc JaHHbiMu E. E. 
CMeHCKOrO (4) O MNOBBILIeHHOH TpeOOBaTeJIbHOCTH 3TOH BOROPOCJIM K *KeJesy. 
_ Jlatee Haliv 2aHHbie NOKa3sa/M, YTO OMHOKJeTOUHAaA BOOpOcJIb Scenedesmus, 
HECMOTPH Ha BbICOKYIO HHTCHCHBHOCTb OOMeHA, CBOMCTBeHHYIO MpOTOKOKKOBBIM, 
oOaaeT 3Ha4HTeJIbHO MeHbIIeH CNOCOOHOCTbIO KOHICHTPHPOBaTbh XHMMYeCKHe 

JICMeHTbI H3 BOAbI, YEM HATYATHIe BOLOpOcIH. OG asTOM CBHAeTeJIbCTBYeT CpaB- 
HeHHe BeJIMYHH CpeAHHX MO BCeM JJIEMeHTaM KOSdPHUHEHTOB HAKOMVJICHHA MIA 
KaxKOH BoWOpocin. Cpeluve KoospdvneHTbl HakomieHHA y Scenedesmus 
B 4 pa3a HwKe, 4em y Cladophora, u B 7,5 pa3 HuxKe, 4eM y Spirogyra. JIuub 
KOIPDUUMEHTHI HaKOMJICHHA 2%Kesle3a H WHpKOHHA Scenedesmus ocruratoT m0- 
paaka Tpicay. Iloqo6uble »%e WaHHble MpecTaBJeHb! B padote (°) WIA Apyror 
MpOTOKOKKOBOH BoOpocau — Chlorella pyrenoidosa. 

IIpupeyeHHble pe3yJIbTaTbl MOKa3bIBalOT, TaKHM OOPa30M, 4TO H3yYeHHbIe 
BOJOPOCJIM, B OCOGeHHOCTH HUTYaTKH Cladophora glomerata uw Spirogyra sp., 
ABJIAIOTCA XOPOUIMMH HaKOMUTeJIAMH PeCAKUX W PacCeAHHbIX 3JIEMeHTOB H3 BOJ- 
Horo pacrBopa. IIpu co3qaHHH JocTaTOUHO OO/IbUIOH OHOMACCbI OHH MOTyT HI- 
PaTb 3HaUNTEJIbHYIO POJIb B Mpolecce KPpyroOBOpOTa MMHEePaJIbHbIX BeUleCTB B 
BOOeMe, a HOTOMY HX MOXKHO C YCHeXOM UCHOIb30BaTb WIA OMOMOTHYECKOH OUH- 
CTKH 3arpASHECHHbIX PaMOaKTHBHOCTbIO BOX. 


RRA AMARA 


Puce. 1 


~ Uucrutyt 6vonoruu: Ypaapekoro duMasa Tlocrynuno 
Axkajemuu: HayK CCCP 1s 8 ip bcloy0) 
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BHOXH MH} 
r. H. 3AMMLEBA x 4sen-Koppecnonnent AH CCCP A. H. EEJIOZEPCKHHM 


OBPA3OBAHHE HW MOTPEBJIEHHE MOJIUNPOCPATA C MOMOLIbEO 4 
®EPMEHTA, BbIJEJIEHHOrO H3 AZOTOBACTER VINELANDII 


O nannuun cbepMeHTa, OCYILeECTBAIOUIerO OOpaTHMbIH CHHTes nomHpocat 
u3 AT® y zpowxelt, coo6muan Momuga u Amataxka (1), Doddman-Octenrop 
cotp. (?), 96e1b u Jupxaiimep (*); y Escherichia coli uy mutepHinnix Oat 
tepuii — Kopn6epr c corp. (4, °), y TyG6epKyle3HBIX OakTepuii — Bunzep 
JlenHeun (°). 

Tlomb3ysicb Meroyqom Kopu6epra u ap. (4), MbI CMOPIH BbIJeIMTb MOJOOHBI 
tbepMeut 43 Azotobacter vinelandii. 

B uwactosueH padoTte oco60e BHHMaHHe ObIIO OOpalleHO Ha BbIACHEHH 
BO3MOXKHOCTH (ePpMeHTATHBHOTO OOPas0BaHHA MOMHocpata He TOMbKO Yepe 
ATO, Ho 4 uepe3 Apyrue HyKeo3HATpHdochath (MT® — uHosuntpudochar 
YT® — ypusuntpudocdhat). Kpome toro, H3yyasicd mpomecc depMeHTaTHE 
Horo PocpopHnpoBaHnaA nomumMo AJI®, taxxe MIO, TI®, YTD (uHo3sHH- 
ryaHOSHH- HM ypuyuHAMpocdhatsl) H nomudocaTaMv pasHoH CTeneHH M0JIMMep 
HOCTH, BbIAe@JICHHbIMH H3 HECKOJIBKHX OObEKTOB (PORK, as0TOOakTep). ; 

@MepMeHT, OCYLIECTBIAIOUIMH CHHTe3 HW NoTpeOsleHHe moNMmocdata yepe: 
AT® u AJIO, nonyuaan u3 100 r 6akTepHambHOH Macchi Az. vinelandii (30-4a 
coBad KYJIbTypa, BbIpaleHHad Ha cpege Bépxa (*)). [1a paOorbl ucnob30 
BaIH (epMenT (cybpat ammounns III), pacrBopeHHpli B cocdbaTHOoM Oydeps 
(0,02 M, pH 6,0), co cneuudpuyeckonw akruBHoctho 1050 equuui wa 1 Mr 6esK: 
(200 equu/m1)*. PepmentaTuBHoe O6pa3zoBaHve MH MOTpeOseHHe NomHdocars 
OCYLLeECTBJIAeTCA TO ypaBHeHHtO: 

: peakuua 


engl 
x AT® + (HPO; ), =——-—> AIl® +(HPO}),,. ,. 


Il peakuna 

Bpiio 3ameueno, uto AJM sBaseTcH CHJbHbIM HHTHONTOPOM MIpsAMol pe 
akin I, BeseqcTBHe Yero pH cHHTe3e NOMHcocdbaTa ucnob30Bamu «AT® 
pereHepHpylollly!o CHCTeMy», COCTOALLYIO H3 alleTHcoctaTa HM alleTOKHHa3bl 
Tlogqo6uyto cucremy mpuMensnu uv Ana YJIID u UA. Auerundocdat cuute 
3UpoBaiH moO mponucH KopxOepra u gp. (4). Tak kak B Az. vinelandii aue 
TOKHHA3a OKa3allaCb MaJIOAKTHBHOH, TO S9TOT (bepMeHT NOsyuanM MO MeToR 
Pose u mp. (7) u3 Esch. coli | (spipamuBanwe mnposogqumu B sa6opatopuni 
M3MCHYHBOCTH MUKpoopranu3mMosB Muctutyta smMveMHONOrHMu uw MUKpOOHO.NO 
run AMH CCCP).§ 

J\1a paoorb! MmpuMeHAH alleroKnHa3sy 0,5—0,6 HacpieHua cysbpator 
AaMMOHHA CO cnelMpuyeckoH akTHBHOCTbIO 157 equHH Ha | mr 6enKa**. 

B ombirax m0 CHHTesy NoMpocpatTa U3 HYKMeOZHATPHocphaTow Cc MOMOLLbE 
cbepMeuTa, BblgeneHHOoro us Az. vinelandii, HHkyO6allMOHHad cMecb comepxana 
3 pmo (0,01 M) AT® unu, coorsercrsenuo, YT® u MT® (Na-comn; Beurpus) 


* I eqMHMWa AKTMBHOCTH paBHa TaKOMY KONMUeCTBY 3TOFO cbepMeHTa, KOTOPoe OOpasye 
0,01 uMoua KHcnoTOHepacTBOpH Moros nomMocdata (HPO.), 3a 15 muH. 
** | eQMHMa AKTHBHOCTH alleTOKMHa3bl paBHa KouMuecTBy bepMenta, oOpasyromel 
1 UMOJIb alleTTHApoOKcaMOBOH KHCOTHI B 1 MHH. 
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5 pmomeH (0,02 M) aternacdocpata; 20 pmomeit (0,1 M) MgCle -4H20; 
10 pmoue (NH4)2SO,; 125 pmoneH ranuuaranyunosoro 6ydepa (K-comp; 
pH 7,0; 0,5 M); atleroxunasnr 25 enMHMu; depmeHta, cHHTesHpyroule©ro 
momuochat, 50 efquHHy. Omni OObeM cmecu JOBOANICA BONOH Wo 2,5 mua. 

Tlocme unkyOaunHH B TeyeHHe 30 MuH. npu 37° npHOaBnann 0,5 ma 30% 
HCIO, w | Ma anp6ymuna cErBoporKH ueoBeKa (16 mr/M). Ocaqox WeHTpHpyru- 
‘“poBaH Ha xosogy mpu 12 000 g B TeyeHHe 5 MHH. MU TPH%KAbI NPOMbIBaIM XO- 
fomHoh 3% HClO,. B pacrBope, JoBeqeHHOM Jo O6bema 5 Mu, ONpeqemaH alle- 
THIocpaT xuMuueCKH (7) H HYKMeO3HATpHdociat cnektTpoctboTromerpnyecku 


Ta6Oanua 1 


O6pasoBaune noanochata c NOMOMIbIO (epMeHTa, BEIZeeHHOrO us Azotobacter vinelandii 
< (B MHKpOMOua<x) . 


AT® HTD YTD 
IlpoqykTbl peakuuu K 2 4 S 

one onpir | AP eae onpir | AP pone onpir | AP 
| Auetusnchbocbat 5,00 3,81 | —1,19 

| 5,00 4,92 | —0,08 | 5,0 4,94 | —0,06 
5,00 3,75 | —41,25 
KucaoronepacTBopuMbIii m0- 0 1,16 | +1,16 

saumocpat 0 cme | 0 0 0 0 

0 1,22 | +1,22 

CoorsercTBywoulHli HyYKNeEO3Hq- 3,00 2,98 | —0,02 " 

3,08 3,05 | —0,03 | 3,10 3,41 | +0,04 

fie Pe docdar | 3,00 | 2,99 | —0,01 | 


Tloce ancop6uHH HyKsleoTHya Ha yrsie, 7-MHHYTHOrO cbocdopa B pacTBope He 
oOHapyXKHBaJIH, YTO yKa3bIBaJlIO Ha OTCYTCTBHe B peaKIMOHHOH CMeCH KHCJIOTO- 
| pacTBOpHMBIX MoOdHpocpatos. OcayoK «6e0K — nomupochaT» ruyqpoH30BaJu 
7 mun. 1 N HCI npu 100°. Munepasusyrouuiica mpu atom docibop KucaoTo- 
_ HepaCTBOpHMbIX NoHocpaToB onpexenamH no Baitnb-Masmep6e u pun (§). 
B > KOHTPOJIbHBIX ONbITaX MOMMpocpaTCHHTesHpytoulHH PepMeHT MmpHOaB AIK 
B peaKIHOHHy!0 CMeCb, mocwe ee nogmKucienua 30% HCIO,. 
Ta6a. 1 noKa3prBaeT culeqyroutee: 
1. Tlog yelicrBuem depmenta, BbINeTeHHOrO 43 Az. vinelandii, cunTesupyer- 
CA TOJIbKO BbICOKOMOJICKYJIAPHbIN KHCJIOTOHEPaCTBOPHMbIH momMpocdar. 
2. CuHTes nomuochata mpoucxogHT c yuacTuem TobKO AT® 4 HeBO3MOxKeH 
B IIpHCyTCTBHM Apyrux HykKsJeosnAzTpHdocpatos (YT® u HT®). 
3. IIpu cuntese nomudochpata KkomuyectBo AT® ocraeTrcA NpHMepHO NOCcTO- 
AHHbIM, IPOUCXOAUT JMUIb Mepezaua Pocdopa c AT® ua nowuocatuyto Wen. 
IIpu usyyeHun cepMeHTaTHBHOrO MoTpeOMeHHA NMOMMpocpaTa Ha CHHTe3s 
AT® (o6patuaa peaxuna II ) ucnomb30BasH CHHTeTHYeCKHe NomupocHaThl pas- 
JIMYHOTO MOJIEKYJAPHOrO BeCa: HH3KOMOJIeKYIAPHble — nupoochat, Tpu- 
modMochat, HHAYCTpHasbHad cMecb (coxepxKaulax oT 3 Wo 7 socsaTHbIx rpynn), 
TPu- MH TeTpameracociaTbl, a TaKx%Ke BbICOKOMOJIeKYJIApHble: Cob Tpexema 
(oxono0 200 cbocaTHEIx rpymm) u cHHTeTHYeCKHH Noupocpar (OKO 125 doc- 
(baTHbIx rpynm). Kpome Toro, MpHMeHAJIM ecTecTBeHHble momHpocathl, BbILe- 
JICHHBIC H3 poRxKeli* Hu us az0TOOaKTepa no MeTosy JlaHrena u JIucca (°). 
B onpirax mo cbepMeHTaTHBHOMy MoTpeOvleHHIO MOMUpocata HNKyOalMoHHaa 
CMeCb cosepxKana 2 pMoma AJI® usu, coorBercrsenno, YJI®, UNIS, P10 
(GapveBble COM MepeBO_HIN B HaTpHeBble; Benrpua). 2 pMOJIA ONpeeseHHOrO 
nomocata (NaPO3)n, 10 pmomet MgCle-4H2O; 10 pmoment (NH,)2SO,; 
125 pmone rauwusranmunosoro 6ydepa; 150 exqunum dbepmentaus Az. vi- 
nelandii. O6uuii o6bem cmecn 4,8 ma. Ilocme uHKyOalMH B TeyeHHe 15 MHH. 
pu 37° peakumio ocTaHaBluBanu mpHOaBrenuem 30% HClO, fo pH 4,5. 


* Tlonmocdatubie d@pakuuu I, I] u II] “3 Apowxeli Onin m106e3HO TIpeocTaBJIeHb! Ham 
HW. C. Kyaaeppim. 
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B peakitHOHHOH cMecH KOsMYecTBO ocTaBMelca AJ[® (nH HH0, Yo, 
1) u o6pasonasmelica ATO (unu HTO, YTO, ITO) onpexenann nyTem 
guleKTpocdoperHyecKoro pa3fleseHHA COOTBeTCTBYIOIWMMX AH- HU Tpudocpa;ToB 
HYKJIeOTHJOB Ha Oymare (!°, “), HusKoMoueKyJIApHble MOMMpocparh! BbIAed AIA 
M3 pacTBopa B Buse Ba-coseli mpu pH 4,5, a BbICOKOMOJIEKYAPHbIe — OCarKe- 
HHeM aJIbOYMHHOM CbIBOpOTKH KpoBH. KosmnuecrBo momnocpata paccuHTbi- 
Bal 110 7-MuHYyTHOMY cbocdopy (1 N HCl, 100°). 

Ta6Ouuna 2 | 


O6pazopanne AT® us nomudocdata c NoMom{bIo PepMeHTa, BbIJeeHHOrO U3 Azotobacter » 
vinelandii (B MukpomMomsax) i 


IIlpomykTbl peakiuu | TpoayKrto peakiuu 

Bs] = ‘ 

NeoNe é eas NoNe é 38 
OMbITOB A]I® AT® |8 ee OMbITOB A]® AT® |# 55 4S 

omsSe& on 
ees 85.20 
CuuTeTHueckuHe NOMUHHocCHaATH EcTrecTBeHHHe€ NONMHPOCHaATH 
A. pox xu 

4 II an K 2,00 0 1,96 8 I mpaxmua K 2,00 0 2,16 

ee oO 4,99 0 1,92 fe) 1,95 0 2,08 

AP |—0,01 — |—0,04 AP |—0,05 — |—0,08 

2 |Tpunoaudoc- «k 2,00 0 2,05 9 Il @paxuuaz Kk 2,00 0 2,08 
car fe) 1,97 0 2,04 fo) 15.53 0,40 1,07 
AP |—0,03 — |—0,04 AP |—0,47 |+0,40 |—0,54 © 
3 Mufyctpuasp- Kk 2,00 0 1,87 10 Ill @paxkuua «k 2,00 0 2,21 
Has CMeCb fe) 2,01 0 1,85 fo) 1,05 0,93 4 AF 
nomudochma- AP |+-0,014 — |—0,02 AP |—0,95 |+0,93 |—1,04 
TOB 

- K 2 0 Z : ie 

: fs et is Le 0 abe B. Azotobacter vinelandii | 
APs — |—0,05 

5 Terpametadoc- k 2,00 0 2,06 11 | 1 @paxuus K 2,00 0 2,23 

(bar (e) 1,98 0 2,00 fo) 1,93 0 2,20 

AP |—0,02 — 0,06 AP |—0,07 — |{—0,03 

6 Comb Tpexema xk 2,00 0 4,88 17 II] @paxuua K 2,00 0 2,18 

fo) 0,95 1,04 0,70 fe) 1,48 0,47 1,58 

AP |—1,05 1,04 1,18 AP |—0,52 |+0,47. |—0,60. 

7 Cunterndeckuit kK 2,00 0 1,96 13 Ill @paxuuna «k 2,00 0 1,98 

nomudochart o 0,72 1,24 0,64 fo) 1,04 0,97 0,96 

(now Mep) AP 1,28 1,24 AR BO! AP |—0,99 |+0,97 |—1,02 

14 IV @paxuua «kK 2,00 0 2,20 

fo) 0,64 1,30 0,7 
AP |—1,36 |[+1,30 |—1,42 


IlpumMeuanue. K — kounTpoab, 0 — onpir, AP-— npupocr coxepxaHua dochopa. 


V3 Ta61. 2 BUHO, YTO HH3KOMOJIEKYJIAPHbIe NOH- H MeradocdatTh Hecmoco6- 
HbI (ocopHMpoBaTh AJT® c nomoutbIo BbieseHHoro u3 Az. vinelandii dep- 
Menta (onpbitp! NeNe 1—5; 8 u 11). MoxuHo npeqnonoKUTb, OMHAKO, MpucyT- 
cTBHe B MHKPOOpraHH3Max Jpyrux cnelupuyecKHx tbepMeHTOB, OCYyILeCTBAIO- 
uyux cHHTes AT@ uw U3 HU38KHX NOWHMepos (1). 

EcuM, OCHOBbIBadch Ha JaHHbIx Jlucca u JlaHrena (1*), upHHaATb, 4TO 
[ nommocatHan (pakuuA cosepxKUT OT3 ZO 8cdocdatupxrpynn, II — or 18 
no 22, I11—or 50 go 60, a 1V—or 60 u Bure occbaTHEIX rpyni, TO OKa3bIBaeTCA, 
YTO HHTCHCMBHOCTb (epMeHTATHBHOH NMepewqaud cbocopa c nomudochata Ha 
AN® o6ycopseHa cTeneHbilo ero NOHMepH3alnu (onbiTb NeNo 9 uw 12; 10 u 
13; 6,7 u 14) 4 cymecrBeHHO He 3aBUCHT OT HCTOUHHKa ero NOyYeHHA (pouxKu, 
azoToOakTep, CHHTeTHYeCKHH NoMMocdat) (onpitEr NeNe 10,13, 7). 

Takum OOpa3oM, BbiJeeHHbI u3 Az. vinelandii cbepmMenr cmoco6eH ocy- 
ILECTBIATh MOTPeOJIeHHe TOJbKO BbICOKOMOJeKYAAPHOFO mMomHpochata, KOTO- 
ppl, KaK H3BeCTHO, OOsIaqaeT HW HavOombueH dusHomorMyecKOH aKTHBHO- 
CTbwO. 

CnelvaJIbHbIMM OnbITaMH (B Ta6/l. 2 He MpHBOAATCH) OblIO MOKa3aHO, 4TO 
MO, AeHCTBHeM 9TOTO (pepMeHTa BEICOKOMOMMEepHEI momHdochar (111 dpax- 
mua) u3 Az. vinelandii Moxer nepeqaBaTb cBol tbochop tTompKo na ATO wy 
HecmocoOeH (bocopusMpoBaTb Apyrve HykKseo3sutAubochatn (UI, PA, 
Y]®). [lo-Buyumomy, 9To He cuyyaliHO, TaK Kak CpeAM KUCOTOPacTBOpHMBIX 
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WYKJICOTHOB KIeTKH aeHHJIOBad CHCTeMa 3aHHMaeT WeHTPaJIbHOe MeCTO, 4aCTO 
berapiss oKxom0 70% Hx OOmero KomMYecTBa (14), 

TlomnyuenHple JaHHble lelaioT MOHATHBIM TECHYIO 3ABHCUMOCTb CHHTE3A NOVIH- 
hoctbaTos B XUBBIX KJI€TKAX a30TOOaKTepa OT OKUCUTebHOrO cpoctopHJHpo- 
faust (*°). Tlommocdatel, BbIcrymatoulve B pou coctporeHos, MoryT HaKalIu- 
HATBCA B OOJAaloWMX HMM MHKPOOpraHu3max, KOra MOTPeOHOCTh B BbICOKO- 
epreTHyeckux qoctatax tuna AT® wa cuHTeTMueCKHe HYyXKJbI KJIeTKH 
HDKACT Cs. Ip akTuBallv CHHTeTHYeCKHX MpoOleccoB HH, HaNpoTUB, mpHu coc- 
POPHOM TOMOMAHHM KueTKH HAKONJIeHHbIe Pavee momMocatTbl MoryT mmoTpe6- 
KATBCA Ha CHHTeS PaSHOOOPasHbIX OPraHHYeCKHX BellecTB (HW B MepBy!O OYepeE 
heIKOB HYKJICHHOBBIX KHCJOT), BbINOIHAA PYHKIUHIO LOHaTOpa cbocopa AWA 


ereHepanuu ATO. 


- 


MockoBckHH Yrocy4apcTBeHHLI YHUBepCHTeT Ilocrymusio 
um. M. B. JlomoHocosa 28 II 1960 
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BHOXH MUA 


B. C. CYXAPEBA 


CPABHNMTEJIDBHbBIE HCCJIEMOBAHHA PACNPENEJIEHASA MEYEHBIX 
AMMHOKHCJIOT TIPH BKJIIOUEHHH WX B AJIBBYMUH 
IN VIVO H IN VITRO 


(ITpedemaerexo akademuxom H. H’. Cemenosoim 29 I 1960) 


3a noculeqHHe TOMbI MHOFHMU HCCJIeOBaTeJIAMH. YCTAHOBJIeEHO, UTO MPH B3aHe= | 
MOJeHCTBHH H30MpOBaHHbIX OeJIKOB C MCYCHbIMH AMHHOKMCOTAMM MPOHCXOLUT - 
HX BKJHOUeHHe B OeKOByIO Mosekyay (1-8). IIpH usyueHHH 9TOFO ABJIeHMA Hu 
CONOCTAaBJICHHU eFO C MpOLWeCcOM BKJIIOUCHHA AMMHOKHCVJOT. B O€JIKH B WeJIOCTHOM | 
OpraHu3Mme He OblIO OOHAPYXeHO CYUICCTBEHHbIX Pa3JIHYMH B MPpOUHOCTH H TH- 
maxX CBA3eH, BOSHHKaloujux in vivo u in vitro MexK]Yy BKJIOUCHHOH AMHHOKHCJIO— 
TOH MW APyrHMu COCTaBHbIMH YacTAMH OeJIKOBOH MovIeKyubI (°,. 1°). 

Jia OWeHKH 3HAUMMOCTH T1pOllecca BKJIIOUCHHA AMHHOKUCJIOT B U380HpO- - 
BaHHble OeJIKH CYILECTBEHHO ObIJIO COMOCTABUTb PacnpeyeseHHe PasWOaKTHBHBIX | 
AMHHOKUCJOT B OeKaX B Ipollecce HX BKJIIOUCHHA B MpocToH cucTemMe «6en0K — 
AMHHOKHCJIOTAa» H B WeJIOCTHOM OpraHu3me. C 3TOH WeJbio B HaCTOANeH paboTe: - 
O.peleAIH palwoakTuBHocTh B N- 4 C-KOHUeBbIX AMHHOKMGIOTAX adbOyMHHAa 
mocuie ero B3aHMOeHCTBHA C PaqWOaMMHOKHCJIOTaMH B OMbiTax in vivo u im 
vitro. ae 

OnbITh MpOBOJMJIH C aJibOyYMHHOM CbIBOPOTKH KPOJIHKa,. MCYCHHBIM TIMI 
HoM-C!4 4 THpo3HHOM-C1* in vivo u in vitro. Meyexpiii. ambOyMUH BEIeAIM 10) 
mMetoly Kocuepa u J[e6po ('*). 

O BejIMuMHe BKJIO“UeHHA raMuNHa-Cl4 uw Tupo3vHa-Cl4 Bp N- u C-KonueBrie: 
yuacTKH OeKOBOH MOJICKYJIbI MbI CYMJIM 10 payMOakTHBHOCTH, OOHapyxKeHHOMi 
B 3THX YaCTAX MOJICKYJIbI aJIbOyMHHA. 

IIpu onpeyeuieHuH paquoaKkTMBHOCTH C-KOHIeBbIX AMHMHOKHCOT nNocmelHHe 
OTIMEMIATH OT aJIbOyMHHa 0 KapOoKcHnenTHLasHOMy MeToxy Jlenca (3?). 

J\1d MaKCHMaJIbHOrO OTIMeNJIeHHA C-KOHIeBBIX AMHHOKHCJIOT OT avIBOyMHHAa! 
peakiuto mpoBosusn upH 37° B Teuenve 24 vac. npu pH 8,0. Ornomenne cep- 
MeHTa K cyOcTpaTy B 9THX OnbiTax Opto | : 13 (no Becy). Kourposem cayxKWTr 
MeueHbIM aIbOYMHH, HHKYOMPOBaHHbIH B TeX Ke YCOBUAX 6e3 KapOoKcunen- 
THAasbl. Peak OCTaHaBIMBallach AOOaBJIEHHEM TPHXOPyKcycHOli KUCOTEr 
KOHeUHOM KOHMeHTpatun 5%. [pon wearpudyrupoBasu, Haqocaqounyio %*KUI- 
KOCTb OTJeAH, a OCAOK OOpabaTHIBaJIM, KaK ONMCaHO HMxKe. JIA MpoBepKH 
cnelupuyecKoH AKTMBHOCTH KPHCTasIM4eCKOH KapOoKcunenTHyasbl, a TAaKKe 
AAA NOMNONHUTeMbHOK XapakTepUCTHKM NMOJYYeHHBIX HAMM MpemapaToB aib6y- 
MUHA MBI ONpPejleJ1AJIM MeTOLOM XpOMaTorpapHu aMMHOKUCOTHBIH COcTaB eHTpH- 
(byrata, Noy YeHHOPO pH OCaKTECHHH KOHTPOJIBHBIX HW ONBITHBIX 0po6. X pomaTo- 
rpaMMy mpoaBIAtH 0,5% pactBopoM HuHTHszpuHa B 96% cnupte. SmoupoBa- 
HHe NATeH MpoBoxuH mo Metogxy Tupu (*%). Wnrencupuocrb oKpacku’ onpexe- 
NAIM OTOIMEKTPOKOJOPHMeTpOM XUWMbAKepa. M3 nposABHBLIMXCA MATeH HaH— 
OOIbIUeH MHTCHCHBHOCTHIO OOJIaqato nATHO R;y= 0,73—0,76, KoTopoe 65110 
HACHTHPULMPOBAHO KaK JeHMMH (M30NeHIMH). ITO MATHO MOXKHO OpIIO OOHapy- 
KUT B WeHTpHyratax mpo6, NOMyYeHHBIX JIMWIb MPH COBMeCTHOH HHKYOaluH 
aJIbOyMHHa WH KapOokcunentTuyasEl. [Ip o6pa6orKe KOHTPOJIbHBIX mpo6, co- 
JepxKalluX STH BelleCTBa B OTJeMbHOCTH,. IATHO JieHMHa He OOHapyxuBaIH. 
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MeHTHPUILKPOBaHHbIi HAMM JieliMH, Kak C-KOHUeBad aMUHOKUCHOTa alb6y- 
HHa KPOJIMKa, NOsyYeHHOrO MO BbIleyKasaHHOMy Metogy (!'), cooTBercrByert 
aHee YCTAaHOBJIeHHOMY Ky3ama (14) npH ucceqOBaHHAX C-KOHUeBLIX AMMHOKHC- 
pT KpHcTasMueckoro aJIbOyMHHa KpOMKa C MOMOLUIbIO THpasHHOBOrO Me- 
7a. 

 OrfeseHupli OT WeHTpudyratra ocafqoK OemKa mporpeBasiu B TeyeHve | MuH. 
A KHIAMeH BOAAHOH OaHe, 3aTeM aJIbOYMHH OCOpabaTbIBaIH CMecbIO cnupta 
HopupoM. PawMoakTHBHOCTb NOACUUTHIBaacb B 5 MI cyxoro Geka. O BesHUNHeE 
AMMOaKTHBHOCTH AMHHOKUCJIOT, MPHcOeMHHHBIIMXCA K C-KOHLeBLIM rpyimaM 
MbOYMHHA, MbI CYAWJIH NO pa3HOCTH BeJIMYMH PalWOaKTHBHOCTH 6eJIKa KOHT- 
HOIbHBIX 1pOO (He OOpadoTaHHbIX KapOokcunenTHAa30H) HU OeKa, MMMeHHOTO 
KOHUEBbIX AMHHOKUCJOT. 

| N-KOHIeBbI€e AMHHOKHCJIOTEI BbIeIAIHCh W3 aJlbOyYMUHa, MeyeHHOrO TUpPO- 
HomM-C** wan riuiuHom C4, no Meroxy 3aurepa (1°). [Ipod 2,4-a4nHnTpode- 
WlalbOyMuHa (2,4-J[H@-aib6ymMuHa), MeYeHHOTO THPO3HHOM, FuApouH3s0Ba 
; 12 u 20 uac. B 6 N HCl; 2,4-JIH®-anp6ymuun, mMeyenup ruyunom C!4, 
#4 8 vac. BION HClno Amep (1%). Tlosyuennpilt ruapomu3aT emu Ha [Be 
laBHBIe yacTH. Ja onpeleyeHHs CYMMapHOH pafWOaKTHBHOCTH OJHY H3 HUX 
IeinapHBasH B BaKYYM-CYWHJIbHOM wkady mpH 40°. OcraToK pacTBopsJIM B 
hoyle Ko 2,5 Mi; 0,5 Mul sTOrO pacTBOpa HaHOCHJIM Ha WwiacCTHHKy U mocwe BbICy- 
WMBaHUA OMpeseiAM pauoakTuBHocrh. J[pyryto yacTb ruyqpouusata, B3ATyIO 
Id ONpewesIeHHA pafuoakTHBHOcTH N-KOHIUeBbIX AMHHOKUCJIOT, 4 pasa 3KC- 
NarHPOBaJIH SPHPOM; COeAHMHEHHbIe S*PUPHbIe IKCTPaKTb! MPOMbIBaJIH BOJOH 
NocJle BbICYIWIMBaHHA KOJIMYeECTBeEHHO MePpeHOCHJIH, CMbIBaA alleTOHOM Ha Ila- 
ITHHKY JIA ToycueTa PpaquoakTUBHOCTH. 


TaOauna 1 
Uccnegosanue C-KOHIeBLIX AMHHOKUCHOT Bra eieg-tsicuaniy Noa 
Mcnomp30Ban- ay 
Be KTHB- 
Hast MeveHad | panyoaKTu- La pyr paquoaKTUB- | ppewa ruz- bach erg 
AMUHOKHC- HOCTb KOHT- |yypa o6paoor.|HOCTE C-KOHIUe- pomusa eBbIX aMHHO= 
poOuJIbH. KapOoKcurie- taenor Len 2,4-THO®- KUCIOT, % 
SOE Nh here ics hotter, poeges | eee aa 
ajbOyMHHY 6yMuna 
MMO/MHH Ha 5 Mr OesmKa 
; 
\IBOYMHH, Tuposnu-Cl4 1402 4294 Ty 8 6,4; 5,4 
| MeueCHHbIi 1345 4109 17,6 {2 8,0; — 
in vivo 1341 4293 dee 20 aie) 
Tanuuu-Cl4 4207 1044 dea) 4 OF 9S 
4233 AA2, 9,0 S) As ae 
Tuposuy-Cl 798 698 Al's) 8 ‘Baris 4 
aa 754 613 183 12 | 40,0: 17,9 
evitto. 758 644 ye a re , ; 
Tanuun-C4 1089 1078 Ae aes 
s 6.8 8 | 3,4; 4,0 
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B ta6n. 1 mpeqctaBlenbl WaHHble, MOKasblBalollHe paHOaKTHBHOCT 
\-KOHICBbIX AMHHOKUCIOT albOyMuHa. [Ipu o6paOorke kapOokcnnenTHa3on 
WIbOyMHHa, MeyeHHOrO THpO3sHHOM-C" in vitro, OTIeneHHe PaqMOakTMBHOCTH 
bIIO HECKONbKO OOJIBLIMM, 4M IPH MeTKe in vivo. B onmpiTax, Tye HCIMONb30- 
aI TviMWuH-C!4, HaoGopor, SoubMe PakMOAKTHBHOCTH OTULENJANOCb OT aJIb- 
yMuHa, MeyeHHOro in vivo. OfHakO H3 MIPMBeJeHHIX AaHHbIX OYEBHAHO, YTO 
50 BCeX OMBbITAX C aJILOYMHHOM, MeYeHHBIM Kak in vivo, Tak 1 in vitro, mpeoO.la- 
[alolad JOA pakMOaKTHBHOCTH OcTaeTCA B OeKe MocNe OTIMEMIeHuA C-KOH- 
[EBbIX AMMHOKHCJIOT. 

Kak BuHO H3 TaOu. 1, paqHOakTHBHOCTb N-KOHI€BbIX AMHHOKHCJIOT HC- 
leyyemoro Geka, MeyeHHoro in vivouin vitro, cocraBaseT HeOOVIbLIY 10 ie 
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oT CyYMMapHol ero paquoakrTuBHoctH. IIpu 3TOM B asbLOyMMHe, MeyeHHOM r= 
wuHom C!4 wv tuposHHom C!4 in vitro, oOHapy2xeHa O6/IbUIaH PaqWvoakTHBHOCTb 
p N-KOHUeBLIX A@MHUHOKHCIOTaX, YeM B aJIbOyMHHe, MeYeHHOM YyKa3aHHbIMH 
aMuHoKUcnoTamu in vivo. Cnenyet, O4HaKO, OTMeTHTb, 4TO Ha Jomo N-KoH- 
Il€BLIX AMMHOKMCIOTAIbOYMUHAa IpH BKOUeHHH TiMiMHa-C B cucTeme Oe0K — 
AMMHOKUCIIOTa Mpuxo_UuTca He Goeed%, aNpH BKMOYCHHH THpo3sHHa-Cl4 18% 
OT BKJIOUMBIUNeHCA B 3TOT OeIOK pawuoakTuBHocTH. Kopuyaaa (7) np MHKy- 
6alluv MHCyMHa c tbeHuananuHoM C4 o6Hapyxu 41—46% BceH payHoakTHB- 
HocTH OeKa B N-KOHUeBLIX aMMHOKHCIOTAaX. BecbMa BepOATHO, YTO 3TH KOJIH- 
YeCTBEHHbIe PasIMYHA OOYCOBJIEHbI XHMHYCCKHMH OCOOCHHOCTAMH KOMMOHEH- 
JOB peakILHu. 

TakuM o6pa3soM, HalliM HcCeqOBaHHA, HampaBJeHHble Ha BbIABJIeHHe 3aKO- 
HOMePHOCTeli Mpollecca BKJIOUeHHA AMHHOKUCOT B OeKM in vivo u in vitro, 
MOKa3aIH HeKOTOPy1O HJCHTHUHOCTb OCYUIeCTBJICEHHA STOrO Mmpollecca B yKa- 
SaHHBIX YCJIOBHAX B TOM OTHOWeHHH, uTO C- u N-KOHMeBbIe AMMHOKUCJOTHBIE 
ocTaTKH OesIKa He ABJIAIOTCA TiaBHbIMM MeCTaMH MIpHcoeqMHeHUA ero CTPyKTyp- 
HBIX CMH Mp mepexofle UX M3 Cpesbl B COCTAB OeJIKOBbIX MOJICKyJI B CHCTeMes 
6eIOK — aMHHOKHCIOTa HU B WeJIOCTHOM OpraHH3me. 

IIpunomy 6narogapHocrb npod. M. T. Kpuuman u mpod. A. C. KonuKosons 
3a PYKOBOJCTBO paOorToH. 


MucrutytT Tepanuu Tlocrynu.i0 
AkajleMHu MeMIMHCKHX HayK CCCP 129 11960 
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SOO/JIOLH A 


MW. A. HEM®EJIbAT 


APEBECHAS TPACOrY3KA (DENDRONANTHUS INDICUS (GM.)) 
B JIECAX BEPXHETO NMPHAMYPbA 
(ITpedcmaeaexo cKademuxom E. H. [laeacecxum 27 I 1960) 


J{o nmoculeqHero BPeMCHH BMOIHE ONpeseJIeHHbIe JaHHbIe O THE3AOBAHUH pe- 
BecHOH TpxaAcory3kH B CCCP orHocnucb ToubKO K tory IIpumopcKkoro Kpas 


(7, °-°,°) HW }oxRKHOH OKOHeYHOCTH O. Caxauuua (7,"). [ma BepxHero Teyenun Amy- 


pa, Kak, Bmpouem, M Ax Bcero I]puamypbs B WevIOM, 9Ta NITHMa B WHTepaType 
elle HHKe€M He yKa3bIBaJlacb. 

B aprycte 1958 r., 9kcKypcupys B slecax O13 c. CumoxHoso (]umanopcKui 
pation Amypckol 06.1.), 1 COBepwieHHO HeEOKUAaHHO OOHapyxHla TaM speBec- 
HBIX TPACOry3OK, AepXaBLIUXcA HEOOMbUIMMH cCTalkamu. Ka3anocb OYeHb MaJO 
BePOATHBIM, YTOOL! OHH MOABHJIMCh B STHX MecTax (04TH Ha 700—800 km ceBe- 


| pO-3allayjHee H3BeCTHBIX TpaHHIl apeasia)B Pe3syJIbTAaTe MOCMerHe3MOBLIX KOUEBOK,. 
Bmecte c TeM, NOCKOJIbKY NTHILbI ObIIH HalieHbI 37e€Cb BO BHEFHeE3OBOe BpeMa, 


eule He ObIO HHKaKHX OCHOBaHHM CUMTATb UX MeCTHBIMH. TObKO pH cTallHo- 
HapHbIX HCCJIeqoBaHHAX JeTOM 1959 Tr. yRasocb ycTaHOBUTb, YTO Ha BepXHeM 
Amype (oKpectHoctu cea Kopcakoso, Cumonoso, Hopaa Kymapa), Ha ceBep, 


O KpaHuel Mepe 0 c. Kymapa (oKouio 51°36’ c. mw. u 126°41’ B. 7.), ApeBecHble 
TPACOry3KH OUEHb OOHINHbI HU peryJIAPHO THE3AATCA. DKOMOPHYeECKH OHH TecCHel- 


IHM 06pa30M CBA3aHbI CO CBETJIBIMH HH3KOCTBOJIBHbIMH JIECAMU H3 MOHTOJIBCKOTO 


| Ry6a, pacryujumMu Ha HemmupoKon (20—25 km) nosioce mato, Hemocpeyx,CTBeHHO 


puMblKatoe K AMypy, H He HAYT Ha OOceLOBaHHO TeppHTOpHH BocTOUHEe 
c. HopocrenaHoBku. Tak, ye B palione cel KaiuMoyup, SuroBKa, KocTioKoBkKa, 
Qpreib HW Ap. 3a TPH roga paOoT OHH HH Pa3y He ObIIM MHOIO BCTPeueHEI. 

Buovorua peBecHoH TpACOry3KH U3yyeHa elle COBEPWIEHHO HeOCTaTOUHO. 
B mutepatype, HalpuMep, O4e€Hb MaJIO JaHHbIX O CPOKaX Pa3MHOXKEHHA, MOJI- 
HOCTbIO OTCYTCTBYIOT MaTepHaJIbl, XaPaKTePHS3YIOMve JIMHbKY, THE3AOCTPOeHnHe, 
HeM3BECTHbI OOCTOATEILCTBaA H MPOMOJMKUTEJIbHOCTb HaCHKUBAHUA Kak 4H 
NpeObiBaHvA MOJIOMbIX B rHe3ax, He OMMCaHb! rHe3sOBbIe NTeHIbI HT. A. [losto- 
MY A COUJIa MOJe3HbIM COOOWIHTb 30eCb XOTA Obl YaCTh MATePHaJIOB, COOPpaHHbIx 
B 1959 r. B mecax 6143 c. CHMOHOBO. 

Tlepsnie npuerHble CTaliku 3TUX NTH NOABHINCb Ha Mato 26 V. Ha cepyto- 
WMH JeHb ApeBecHbIe TPACOTY3KH OLIJIM OTMCUCHbI YXKe B 3HAYHTEJIbBHOM KOJIH- 
yecTBe MOBCIOAY B LyOpaBax MU OTUACTH B YepHOOepesHAKaX, 3AHMMAIOUIMX Nep- 
BLIe H BTOpble Teppachl Nagel. [ITuybI KopMuIHCh Ha 3eMJe, OeramH MO ropk- 
3OHTAJIbHbIM H HaKJIOHHbIM BETBAM JlepeBbesB (puc. 1), cufeuM Ha UX BepluuHax 
H BCe BpeMA FPOMKO Newv. Co3qaBaJlocb BievaTeHHe, YTO B 9THX LWIYMHBIX CTAAX, 
BO BCAKOM CJlyyae JO KOHIa Masa, Obl TObKO OLHH Camp. JIuub B Hayate 
WIOHA, KOFa YMeHbIUMaCb YHCJIEHHOCTb NTHIL (BO3MOXKHO, 3a CueT HCUC3HOBE- 
HUA MPOJeTHBIX), CTaJIM 3aMeTHbI OOpa30BaBluneca napbl. K 6 VI OombmuHcTBo 
M3 HHX 3aHAJIO CBO y4YacTKH UM MpucTrynMo kK rHesqocrpoennio. 7 VI BcTpeteHbt 
NTHUbI, HAYHHABMIMe BUTb rHesqa, 8 u 9 VI 3aKaHUMBasM NOCTpOWKy NATb Apy- 
rux nap. Hexoroppie 3arnesqusiucb paHblle, TaK Kak Tora xe (8—9 VI) B AByX 
rHe3qax OblIM OOHAPy2KeHbI MOJIHbIe CBee KAKU. 

Bper rHe3fo TOIbKO caMKa. Camel Bcerfa HaXOJHTCH MNOOMH3OCTH, Moe, 
NepBbIit HaYHHaeT OECNOKOUTECA, ONOBeLaA OO OMACHOCTH, CONPOBORAaeT CaMky, 
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Kora OHA COOHPaeT HM HOCHT MaTepHa., HO HeMOCpeACTBEHHOFO yuacTusA B THES 
yocrpoenun He mpnHumaer. [1A MOMeLIeHHA THe3a OCOOCHHO OXOTHO HCMOMb3} 
}OTCA KOHILbI HETOJICTHIX BeTBel B 1,5—3,0 M OT rlaBHOrO CTBOJIa JepeBa, pexke — 
BePTHK@JIbHbIe MYTOBKH. BoceMb U3 JeBATH HalieHHbIX THES Obl yCTPOeHE 
Ha LyOaX M JIMUIb OHO B pasBUWIKe HEOOMbINOH YepHO Gepesb (PHC. 2). Bpicor: 
pacnomoxenua oT 4 0 10 M, yame 4—6 oM. Jd BOSBeEJCHHA CTEHOK rHe3ya Ape 
BeCHbIC TPACOry3KH HCMOIb3y!IOT CYXHe TPaBHHKH, THHJIbIC JIMCTbA, KYCOUKH } 
OTICIbHbIe BOMOKHA OCHHOBOH KOPbI, KOPeWIKM HM MHOFa WepcTb rpbisyHOB (M0 
JICBOK, GeIKU-seTATH u Wp.). Becb MaTepHas coOupaeTcA NOOMMB0CTH, Ha 3eMJIe 
CuapyxKU TOcTpOHKH OOHIOBLIBAaIOTCA 3eJICEHbDIMH BeTOUKAMH MXa, KOKOHAMI 
NayKOB C MPHJIMMWIMMU K HHM YaCTHYKaMH 3eMIM, YelllyHKaMu, NOKPbIBalol4M 
CBepXy KOPHEBHINe ManOpoTHUKa, MU Jake KyYCOUKAMH TOHKOM KOKUIUbI Oepeso 
poi Koppl. Iruibl, *xMBUIMe OKOJIO JarepA SKCMEMMUMH, BMeTaH B HapyKHbl 


Puc. 1. J[pepecHaax tpacoryska (camei) 


CTeEHKH CBOHX THe3 HOBbIH JIA HAX MaTepHasl — rurpocKonHMyeckyW Baty. Jlo- 
TOYeK BCerfa OOMJIbHO BbICTHaeTCA TOHKMMU KOpellikKaMH HU 3HMHeH WIepCTbIO 
KO3ysib. Kpome Toro, BHYTPH MOUTH Kaxk Oro rHe3a OplBaloT 2—3 MaJIeHbKUX 
nepbilliKa yCCyPHHCKOM COBKH, pxAOUHKa HJM KaKOH-HHOyb BOPOObHHOH MTHIBI. 
Pa3Mepbl H3BeCTHbIX MHe NOcTpoeK cuJleqyioulve: WHamMeTp rHe3yqa 84—91 mm, 
J\MaMetTp sioTKa 51—65 mM, ruryOuHa NoTKa 33—42 mM. 

Yepes JeHb WIM Ha CJeLYIONMM WeHb NoOcTe 3aBeplIeHHA CTPOHTebCTBa 
rHesyqa CaMKa IpHctTynaetT K Klay{Ke. OKovIO c. CHMOHOBO TepBble AHILa MOABHIMCB 
B WByX rHe3qax 6 VI, B aByx 9 VI, B uverpipex 11—12 VI u B ogHom 17 VI. B no- 
CIeqHEM CJIy¥ae HMeJIO MECTO NOBTOPHOe pa3sMHOxKeHHe Nocse rH6eH NepBon 
cllerKa HaCW2KeHHOM KJlaqKu. HopMawbHo OprBaet 4—5 AML, pemKO 6, a pH no- 
BTOPHOM THe3OBaHHH 3. Huxke MpMBOAATCH pa3MepbI AHL H3 NATH KaOK [pe- 
BeCHBIX TpaAcory30k: I. 21,5 < 15,3; 20,7 x 15,5; 20,6 x 16,0 mm; II. 19,5 x 
* 14,7; 19,0 x 15,0-(2); 19,3 x 14,8 @) am; IDL. 19,25<915:05 19: oases eee 
19,2 x 14,5; 19,0. «14,7 mu; IV. 21,5. x. 15,0s; 20,7 d< 15:05 20a a 14.8: 
20,0 «x 14,5 mm; V..19,3 x, 15;0; 19:2 x 15,2:119/0 515/002): a18 aa 14,3: 
18,3 x 14,6 mo. IIpeo6saqanu aia, mo THNY OKpacKH CXOJHBIe C TEM KOTO. 
pple Opi onucanp E. I]. CnanrenGeprom (4) (cm. puc. 2). TompKo B " oMHON 
rHe3je OHH HMeJIM CBeTYIO 3eeHOBAaTO-roulyOylO CKOpJyny, NOKpbITyO G6uw1ez- 
HbIMH MH OYCHb HeEACHbIMH OypOBaTO-CepbIMH MATHAMH, HECKOJIbKO CryllaBLUMMucaA 
y Tynoro KOHILa. 

Hacwkupanne HauHHaeTcs C Mpemmocsequero Alita. B stor nepuog, npoyou- 
*KaloulnicA 13 WHeli, caMell peryAPHO KOPMUT CaMKy, HaXOJAULylocsa B Hesse. 
Tloer on Temepb ropa3q0 MeHbute H THe. Y GobIMIMHCTBa Map ApeBecHBIXx TPA- 
corysOK BbIIyMIeHHe MTeHOB mponcxo_uno c 26 no 29 VI. B npegenax oguorc 
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fHE3a ITOT Mpolecc OObINHO 3aHHMaw oT | Ro 2 cyroK. HeyaBHo noABHBIUIHeCA 
Ha CBeT MOOAbIe BecuIH 1,7—1,9 r. Poropaa nosmocrb y HUX OpaHxkeBO-xKeJTOFO 
alBeTa, ASbIK 2KEJITHIM C CepOBATOH OTOPOUKOHi y KOPHA, CKaqKH B yrax pTa cBeT- 
JIO-KENTHIE, KIJOB C€POBAaTHIH. SosOTHCTO-cepEI, HeMWIMHHbIH (OKOO 5 MM) 
MYWOK pacnOJlaraeTcA Hal Tila3aMU, Ha BeKaX, 3aTblIKe, CmMHe, Geqpax, roue- 
HAX, OploWiKe, Meyax, Npe_iewbAX H MO BHYTPpeHHemy Kpalo KucTu. Mexyy 
MpO4HM, MO OMymMeHHOCTH KucTH nTeHbI Dendronanthus yxe B 9TOM BO3spacTe 
XOPOMIO OTJHYMMbI OT pecTaBuTeeH Apyrux poyos cem. Motacillidae. 

Tip HOpMaJIbHBIX yCIOBHAX MOJIO_bIe NOKHAaloT rHe3sqo Ha 11—12 yeHD 
cBoeli 2H38HH. OHH CNOCOOHBI JIerKO nepenapXxHBaTb MO BeTBAM, JlOCTaTOUHO 
onepeHbl H He HyKaloTCA B MOCTOAHHOM OGorpeBe. Kak  rHe3QOBbIX NTEHILOB, 
CJeETKOB KOPMSAT 00a POAHTEA, KOTOPLI€ NPHHOCAT HM MayKOB, MeIKUX OaboueK 
 2KYKOB H OcOOeHHO Yacro mMeBUHX WHkay. Tlocequve B TeyeHHe MOUTH Bcero 


Puc. 2. THe3q0 ApeBecHoh TpAcory3KH Ha uepHOH Oepese 


HeTa ABJIAIOTCA TaK2KE OCHOBHbIM KOPMOM B3POCJIbIX MITHI. C BEIIETOM MOJIOQBIX 
CaMIbl, MeBLIHe elle OKOJIO rHe3y, yMouKatoT. K 10 VII B BepxHeamypckKHx jy6- 
paBaxX MX y2Ke COBCeM He ObIVIO CIbIHO. B cepeqHHe HIOJIA CCMbH HAUMHAIOT pac- 
MaflaTbca. B3pocuble JepxKaTcA OTAebHO NapaMU HIM HeOOJIbLIHMU TpynnaMy, 
MOJIOZeKb H3 2—3 BbIBOIKOB OObEMHACTCA B CTAHKU. 

HeckoJIbKO CJIOB O JIMHbKe, KOTOPad MPOHCXOAUT y APeBeCHbIX TPACOry30K 
COBCeM HHaye, H@KeIH y HacTosmHx TpaAcory3oK (p. Motacilla) u KoHbKOB 
dp. Anthus). Ilo Ha60geHuam Xeiupor (8), y HacTOAULMX TpACOry30K rHe3JO- 
BOH Hapa d@opMupyetca MomHOCTbIO (FOpacTaiwoT Bce MeJIKHe MepbA, a TakxKe 
MaXOBbl€ MH PyJIe€Bble) K Me€CAYHOMY BO3PacTY, H JIMIWb MO MpoOmecTBHH nocwe 
9Toro 1,5—2 Heeb y MOJIOAbIX HAYMHAeTCA YaCTHUHAA MOCMerHesqOBaA JIMHb- 
Ka. J[peBecHble TPACOry3KH MpucTynalwoT K CMeHe rHeE3OBOFO Nepa 3aqOro oO 
TOrO, KaK MaXOBble H PyJIeBbIe M€EPbA JOCTHTHYT HOPMAJIbHOH JVIMHBI. Tak, ye 
y 11—12-qHeBuHbix nTeHIoB Koe-re Ha 60Kax 306a MOXKHO OOHAaPyXHUTb Ipoou- 
BalOllHecA MCHbKH CJleqyioulero Hapsya. Y MTeHIOB B 2-HeJeJIbHOM BO3pacTe 
SIPOHCXONMT BbINayeHHe MHOrHx epbeB. B nepBylO OYepeydb BEIPacTalwoT MedJI- 
Ke KPOWlHe Kpblla H NepbxA Ha GoKax 306a. K 20—22 HAM NOABJAIOTCA OOVIb- 
MMe WapTHM HOBbIX HepbeB Ha 300y, Ookax rpyM H Meyax. Cpequve KporoulHe 
KPbIJIbeB, a TAK2KE M@JIKHE MepbA Ha TOMOBe HW ropsie — B Bue MeHbKoB. Uepes 
A—5 jHeli BbIIMHUBaIOT BepXHHe HU HMKHHeE Kpowulwe xBocta. Y 30—36-7HeB- 
HbIX I PCBECHbIX TPACOrY3OK MaXOBble H PyJIeBble MpeKpPalllaioT POcT, HO, B OTVIH- 
que OT OctalbHbIX Motacillidae, y Hallux NTeCHIOB K STOMy BpeMeHH MOUTH HH- 
wero He OCTaeTCA OT MpeAMecTByloMlero rHesqoBoro Hapaa. IIpoqomKatoT pacru 
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e 
‘ 
TOJIbKO BbIMNAaBLIHe TO3%Ke APyFHX KPOUHe BTOPOCTeNeHHBIX MaXOBbIX UH OT— 
jlebuble neppa 306a. K momyropa MecallaM (B KOH HiOIA, Hayase aBrycta) 
JIMHbKa MOJIOQBIX 3aKAHYMBACTCA. 
Cya mo TOMy, 4TO BecHOli B3pOCbIe MTHUbI BOSBpallaloTCA C 3HMOBOK 
B CHJIbHO H3HOWI@HHOM nepe, y HHX, BHMMO, TOJIbKO OfHa NOMHaA JIMHbKa B 
royy. Haunnaetca ona BO BTOpOl MOOBHHE MIO/IA. OMHOBPeMeHHO C BbINAaeHHeM 
MHOFUX MeIKHX TepbeB cmMenatoTes (or 10 K 1) nepBocreneHHbIe MaXOBble. GaTeM 
B JIMHbKY BKJOUaIOTCA BTOPOCTeneHHbIe MaxoBble (oT | K 9) Hu pyweBbIe (OT Kpali- 
HUX K WeHTpy). HackobKo OypHO MpoTeKaeT STOT MPOWecc, MOXKHO CYAUTb NO 
CJIELYIOULMM JOObITHIM MHOIO JIMHHBIM 9K3emIIApaM. 22 VII (ad Q) MemKoe 
mepO Ha ciWHe, rpyH uw Kporouyve BCeX BTOPOCTeMeHHBIX MaXOBbIX B BUJe 
MN€HbKOB MH Ppa3BePHYBINMXCH Me€HbKOB; MePpBOCTeNMeHHbIe MaXOBble Ha NPaBOM 
Kppiie 10—’/;, 9 —1/3 HopMbl, 7 — MeHeK, Ha JIeBoM Kpbie 9 — 4/;, 8 — 4/5, 
7 — 1/5 HOpMadbHOH AHH, 6 — neHeK. 25 VII (ad oo) Bhima Kporolule BTO- 
POCTeMeHHbIX MAXOBbIX, JIMHA€T BCE MeJIKOe TlepO; MepBOCTeNeHHbI€e MaXOBbIe 
(CHMMeTpHUHO Ha O6OHX KpbIbAX) 10 —opocaM Wo HOpMBI, 9 — */,, 8 — a 
7—/, OKOHYaTeIbHOH WIMHE, 6 —B Bue MeHbKOB. 25 VII (ad Q) 
MeHAeCTCA MesIKOe Mepo; mepBocreneHHbie MaxoBble 10—1/,, 9 — */; HOPMBI, 
8 — pasBepHyBuIMeca meHbKu, 7 — neHbKu, 6 — BpmamH. 7 VIII (ad Q) 
6ompurie 50% MeZKOrO mepa B BUe pasBePHYBWIMXCA H HepasBePHYBIIUXCA 
M€HbKOB; BCe KPOrllve BTOPOCTeNMeHHbIX MAXOBbIX B YeXJIMKaX; CMCHHJIMCb 
mopocau oO HopMpt |—7 BropocteneHHble MaxopBble, 8 —?/3, 7 B BUJe MeHb— 
Kos; 10—9 neppocreneHubie MaxoBble HoBble, 8 — °/,, 7 — 4/5, 6—14/g HOPMBI, | 
5 — pa3BepHYBINMeCH Me€HbKH, B TaKOM 2Ke COCTOAHHH WM UX KporoulHe; | py- | 
JIepple (KpaliHHe) —nenbku, 1 — pa3pepHyBiiMeca MeHbKu, 3—1+/, HOPMaJIb- 
HOH JWIMHbI, a 4 BHIMaJH. . 
B Konue aBrycta, mocyie JHHbKU, CTapble NTHIUbI HU MOMOAbIe (NepBOrOAKH) | 
pakTHuecKH HeOTJIMUMMBI. 3 


SoomornuecKult HHCTHTYT Tlocrynuao 
AxkaylemuH HaykK CCCP 15 I 1960 
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SOOJIOlVH A 
T. C. METHNA 


POJIb HOYUECBETKH NOCTILUCA MILIARIS SUR. B NMMATAHHMM 
CALANUS HELGOLANDICUS CLAUS. 


(I]pedcmceaexno axademukom E. H. Ilaeaoecxum 19 II 1960) 


Pa3JIM4Hble HCCJIeQOBaTeIH BCe Yallle OTMeuaIOT MpHcyTcTBHe y PuIbTpyio- 
ux Calanoida Hekoroporo oT6opa NHIIM, CBA3AHHOFO CO CNOCOOHOCTbIO payKos. 
KTHBHO 3aXBaTbIBaTb CPaBHUTeJIbHO KPyNHble MHMUleBbIe OObeKTHI. HeKoroppie: 
BTOpbI (1) CKJIOHHLI Jaxke WYMaTb, YTO MHUeBad (UJIbTpalluA y STHX KOMeNOL, 
(Calanus), XOTA H MMeeT MeCTO, HO HE ABJIACTCA ABTOMATHYeCKOM HM UTO pauKii 
TIaBHbIM OOpa3s0M OTOHPAalocT Te WJIM HHbIe NHULeBbIe (OpMpI. Bonpoc 06 OCHOBHBIX. 
mpeoOaqaioulux THMaX 3aXBaTa MMU y Konenoj-PuJIbTpaTOpoB B HacTosaLTee 
BPeMA elle OKOHYATEJIbHO He pellleH HU TpeOyer JaNbHeMIUHX UCCMeE_OBaHUH. 

B UepxHom mope, Kak H B JpyrHX MOPsX, CylIlecTByeT pA NaHKTOHHBIX 
XHUIHHKOB, KOTOPble, MOTPeOJIAA MaccCy KOPMOBOPO IVIaHKTOHA, B TO Ke BpeMsA 
{He CJly2KaT MMIeH HHKAKHM JpyrHM OpraHu3Mam. Takux MaHKTOHHBIX XHIII-- 
JHHKOB OTHOCAT K HEKOPMOBbIM OObEKTAM VM CUNTAIOT MHULEBbIMH TYNHKaMH. 

Jjomroe Bpema Noctiluca miliaris Trakxe mpnuncaasacb K NO_06HOrO posta. 
opraHu3mMam. Oguako I. H. Muponop (7), nogxpo6Ho ucceqoBaBuIui ee MH- 
TaHve, WoKa3anq, uTo Noctiluca He OTHOCHTCA Kk 3O0CTHBIM XMMIHHKaM, Tak Kak 
He B COCTOAHHH JIOBHTb AKTHBHO I[JlaBalOlWlHX 2KMBOTHBIX, IpemmouNTaA BOO-- 
pocnu, Alia KoMemog uOTMepliMe CopMpt. 

Bmecte c TeM, HaOJIOJe€HHA B CYJOBOH Na6opaTOpuu B OTKPbITOM Mope Ha 

MHOFOCyTOUHOH cTaHuMH B HioHe 1959 r. qanH HaM BO3MO2%KHOCTb MOJYYNTb 
HOBbIe JaHHpIe O powu Noctiluca Hw HeKOTOpbIX ApyruX KPYiMHbIX OCOBEKTOB B. 
WHTaHHH KONenON, a TaKKE BbIACHHTb CMOCOObI HX 3aXBaTa. 
_ Bckpbirve XXMBbIX PauKOB, BbIJIOBJICHHBIX C Pa3HbIX MIyOMH, HM nocwexyloune 
ONbITEI NOKasamu, uTO Noctiluca miliaris (q{HameTpom 0,5—0,65 MM) MoxeT 
CIYKUTb MpeKpacHol nue OMHOMY H3 CaMbIX Ba2%KHbIX HM KPYMHbIX BeCJIOHO- 
rux UepHoro mops — Calanus helgolandicus. 

Onpitbl 10 KopMsienuto Calanus HouecBeTKaMH (Bcero ObIvIO CoemaHo 14 onbi- 
TOB) MPOBOAUIHCb KPyrvIOCyTOUHO: THEM BesOCh HemocpeycTBeHHoe HaOwOse- 
He, BO BP€MA KOTOPOFO MOACYHTHIBAOCh YHCO 3arlaTbIBAeMbIX HOYeECBETOK 
Ha HOUb PauKH NepecaxkuBasNCb B HOBbIe Yawk c Noctiluca Mw OcTaBAIHCb [oO 
paccseta. B JHeBHbIX H HOUHbIX UallIKaX H3MepAJIMCb (eKaJIHM UW MOACUATHIBa- 
NOcb UX uucTO. Iipampie COMHEUHBIe YUH Ha OMbITHbIe COCybI He MOMayan. 

Tlorpe6enuve HOUeCBeETOK ObIIO O6HapyxeHO y Calanus c III KonenogurHon 
craguu. Calanus ocyujecrBaset 3axpat Noctiluca caeqytomumM oOpasom. JIo- 
BOJIbHO CKOPO OOHAPyXUB MPHCYTCTBHE MMU B OTHOCHTEJIbHO ryCTOH KyJIbType: 
HOYeCBeETOK, COOWPaBINHXCA OObINHO TpynmaMH B HeCKOJbKO Je@CATKOB UITyK 
y MOBepXHOCTM BOYbI, Yale Bcero y cTeHOK cocyfla, Calanus BpbiBaeTCH B UX 
Tylly HW, UPOMSBOAA YacTbIe 3arpeOaloulHe ABUXeHHA MAaKCHJJaMH HM OOeHMH 
MakcHJMnegqamu,! MHOra MPH NOMOLM rpyAHbIX HOF, 3aXBaTbIBaeT HM yAepxKU- 
BaeT nepe ryOol ToT uM MHOM opraHusM. UlynuKk Man_nOyab w 9HZONOAUT 
@HTeHHbI TakKKe, BePOATHO, MPHHHMAaIOT HeKOTOPOe yuacTHe B ylepKUBaHHH 
HOYecBeTKH nepex ryOoh. Calanus B 3TOM ciyyuae NepesBuraetcA PiaBHbIM OOpa- 
30M IPH NOMOUIH OpiolikKa H He MpOUSBOAHNT BpPalllaTebHbIX ABYAXEHUH POTOBbIMU 
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KOHCUHOCTAMH, BCJIeACTBHe YerO KPyFOBbIX TOKOB BOJbI C OOKOB U 6piouHe 
CTOPOHbI pauka He BO3HHKaeT. I pyObiMi LIETHHKAaMH MaKCHJIJI HU, BO3MOXKHO, Mal 
uoyamu Calanus oveHb ObICTpO CMHHaeT HOYeCBeETKY HM HalpaBJaeT ee, yx 
B Bue HeEOObIUOrO KOMKa, B pot. MHorga TOHKaA OOOMOUKA HOYECBETKH Pa3spE 
BaeTCA H B POT MOMafaeT TOMbKO ee COepKUMOE. OGOOUKA Ke, COBEPUICHHO Ti} 
-cTad HW Wpo3spaunad, OTOPacbIBaeTCA MPOUb BTOPbIMM MAKCHJMIHNeaMH HW py) 
HbIMH HOTaMH. 

Tloqo6Hoe aBsIeHHe HaGsJOAaeTCA OObINHO B TeX CJIy4aHX, KOrJa nuuyeBa 
‘BaKyOJlb HOWeCBETKM 3amOHeHa nuuel. Bce coxepxkuMoe NMWeBOH BakyOd, 
‘I[@JIMKOM TlepeXOJHT B KMMNeUHHK pauka. B stux caryuaax Noctiluca npescTaBus 
eT CO6OH HeOOJIbWIOH MpOspayHbl 
MelOYeK C HEKOTOPbIM 3allaco. 
BOJOpocleBOH HH %XMBOTHO 
NHL. 

IIpotecc 3axBaTa HOUWeCBeETK! 
IIMTCH BCerO He€CKOJIbKO CeKyHD 
Calanus MOxeT MpOrJoTHTb moJ 
pa ABYX HIM TpexX HOYeCBeETO 

B cHJIbHO pa3pexKeHHOH MHUTe 
BO KyJbType Calanus HaunHae 
IIPOH3BOAUTb BpalllaTeJIbHbIe TBH 
Puc. 1. Dexanuu Calanus, naraiomeroca Nocti- %X€HHH POTOBbIMH KOHCHOCTAME 

luca miliaris (aHTeHHaMH, ILyMMKOM MaHdHOyJ 

MaKCHJIaMH WM MaKCHJIuIMMeaMl 

II) u cosqaBaTb BOKpyr CeOA B DA3HBIX MMOCKOCTAX KPyroBble TOKH, | Oa 
TrOdapA KOTOPbIM IIHUeBbLIe OObEKTHI, MOMaatoulve B CHCTeMy TOKOB, Mporo 
HAIOTCA Mepey, POTOBbIMH KOHeYHOCTAMH C OpIOWIHOH CTOPOHbI pauKa cnepeyt 
Ha3aq, OMHaKO IPH 9TOM He 3armaTpIBaroTca. Ham HH pa3y He yallocb HaOsIO 
aTb TonmayaHHA B KHUICUHHK Paka OTJJIbHBIX [ax%Ke MeJIKUX KJIETOK BOJO 
pocieH |'mpH TaKHX KPyroBbIX TOKaX 63 CMelHaJIbHbIX JBYXKeHHH POTOBBIA 
KOHeEUHOCTEeH. | 

Ilo-BuyzumMomy, y Calanus, Tak xe Kak u y Acartia (*), co3qaBaemMbie UM BO: 
Hbl€ TOKH CJlyKaT PlaBHbIM OOPa3oM AVIA MOMTOHA K POTOBLIM KOHEYHOCTAM Yall 
BCerO MeJIKHX, a HHOPa UH KPYMHbIX MHLUEBbIX OObEKTOB. 

B pa3pexeHHOoH KyJbType HOuecBeTOK Calanus cHayaJia NOATOHAeT OTIeb 
Hble OPraHH3MbI B MPOCTPaHCTBO Mexky POTOBbIMH KOHEYHOCTAMH Nepex ry6oH. 
rye HOYecBeTKa 2—3 CeK. ObICTPO BPalllaeTCA, a MOTOM, Kak ObIJIO YKa3aHO BbI 
le, CMHHaeTCHS, TepAA BOY, H MpormaTHiBaeTcs. 

B TeMHOTe WIH TyCTbIX CyMepKax, KaK MOKa3aJIH HOUHbIe OnbITHI, Calanu: 
“OBICTPO 3arlaTbIBaeT MOTPEBOXKCHHIX HM HOUECBETOK, BCNbIXHBAIOWIMX Toy6o 
BaTbIM HJIM 3eJIeHOBaTbIM OrHeM. Calanus, m10-BuqMMOoMy, cmoco6eH pearuposBatt 
Ha MaJIble O3bI CBETOBOH SHEPrH, Tak KaK U3BeCTHO (4), 4TO, CELA 3a oe 
UleCHHeM HeKOTOPOFO O4eHb HeBbICOKOFO ONTHMYyMa OcBelleHHOcTH (0,1—1,0 ps) 
Calanus copepmiaeT CyTOUHbIe BEPTHKAJIbHbIe MUTpPallHu K Ronettes Mops 
CO 3HaU4HMTeJIbHBIX rvryOuH. [lostToMy O4eHb BO3MOXKHO, 4TO cBeyeHHe Noctiluca 
cmoco6cTBya Ooulee ObICTpOMy ee OGHapyxeHuHt0, OOeruaeT Calanus JO HeEKOTO- 
pol cTemeHM JOObIBaHHe MIM B MOpe HOUbIO H Ha TeX rIyONHAaX, Kya MIpOHU- 
KaeT yxKe MaJlO CBeTa. 

B poropoM oTBepcTHH uM nuueBoye cmatasx Noctiluca He 3amepxKuBaeTca F 
cpa3y momayaeT B MepeQHIOIO UaCTb CPeAHeH KHUIKH, Te yKe HayWHaeTca nepe 
BapWBaHHe. Bca OCHOBHaA Macca KHWe4HOrO cosep»xKuMOrO Calanus, nuTalollero: 
CH HOvecBeTKamu mpuH 17—18°, nepeBapHBaeTCA H BbIBOMUTCA B CpeqHeM 3¢ 
| vac, Kak H npH moo Apyro# mune (°). [pH HenpeppiBHOM HHTeHCHBHOM IH 
tanuu Calanus na IIJ—VI konenoguTubix craquax BbIJenneT cbeKaluH yepe: 
15—50 Muu., B cpeqHem 4epe3 20 Mun. Wekanuu Calanus, nuratouleroca romo0y 
HbIMH HOueCBeTKaMH, OeQHbIe, CePOBATO-3eJICHOBATbIe HIM CepOBaTO-po3s0Ba 
Tble. Takue bexanun JOBOJIbHO YacTO POPMHPyioTCA BOKPyr MasO“UKOBUAHOrC 
~opraua Noctiluca (puc. 1). Ec xe norpe6meHHble HOUeCBeTKH OblIH Cc THIEL 
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O IBeT (peKasueB 3aBHCHT OT IBeTa MMU: OpaHxXeBO-KOPHUHeBbIe OT MepH- 
JMHHeEBOH MHWL HM KeJITOBATO-3eJIeHbIe OT JMaTOMOBOI. 

3a CYTKH MPH HeEMpepbIBHOM MHTaHHH caMKa Calanus MOxKeT «BLINOTPOLIMTb» 
HJM MPOTJIOTHTb WesHKOM OT 30 Ao 70 HOUeCBeTOK, 4TO COcTaBJIAeT 3,3—7,7, MI 
2KUMBOrO Beca HOYecBeTOK HI 0,09—O0,22 mr cpiporo Beca HX Ma3MbI HM OGOuOUeK. 
‘Camen Calanus npa HempepbIBHOM MHTaHHH B OMbiTe NoTpeOAeT 3a CYTKH 3Ha- 
YHTeJIbHO MeHbIUIe HOYECBeETOK, 4YeM CaMka: oT 10 Jo 20 mTyk, XMBOH Bec KOTO- 
purx 1,1—2,2 mr, a cbIpol Bec ma3MbI UM OOOMOUeK paBen 0,03—0,06 mr. Takum 
00pasoM, KouHYecTBO Noctiluca, cbeqeHHoe 3a cyTKM camKol Calanus, cocTaB- 
det 8—19,6% or Beca Tesla, CaMILoM xe 3—5,6%. 

IIuma Noctiluca, Haxoqamaaca Bee MMuIeBOH BaKYOJIM B Kaxblit WaHHblii 

MOMEHT, OOBIUHO COCTaBIAeT OT Beca ee Tea 0,18—3% (mo aHHDIM I’. H. Mupo- 
HOBa), CJl@OBaTeIbHO, OfHa camMKa Calanus 3a cyTKH MOxKeT NOTpeOuTb BMecTe 
)c Noctiluca or 0,014 go 0,2 mr pasiMuHbIx BOLOPOCMe UMM OCTATKOB X2KUBOTHOH 
nau. IIpw stom o6nijee KouMuecTBO numH Calanus MoxkeT BO3pacTuH BBO. 
B nuujesok Bakyouu Noctiluca (?), Hapaay c O“eHb MeEKUMH (POpMaMH BCTpe- 
| WaloTca Take KPYMHble OMMHOUHbIE HIM KOJIOHHaJIbHbIe BOJOPOCIH HM XKUBOTHBIE, 
Kak Ceratium tripos, Rhizosolenia calcar-avis, Coscinodiscus Janischii, Acti- 
mocyclus Ehrenbergii, Melosira moniliformis, Acartia clausi, Penilia avi- 
rostris. Bmecte c Noctiluca pce onw nepexogzaT B KMWedHHK Calanus. OqHaKo 
OOHAPYXKUHTL HOYeCBETOK BMeCTe C 3THMH MHMIUCBbIMH OObEKTAMH B KHWWeCYHHKaXx 
PauKOB ObIBaeT OUCH TPYAHO, OCOGeHHO, ecIM yuecTb, uTo Calanus wacTo 3arma- 
TbIBA€T TOJIbKO COJepxKHMOe BaKYOJIH H WIa3My HOvecBeTOK. Bularoqapa ITOMY 
| cO3flaeTca BoeyaTieHue, uTo Calanus HemocpeycTBeHHO MHTaeTCH OHUMH BO- 
AOPOCIAMH WIM pakooOpa3HbiMu, TOra KaK Ha CaMOM Jee MMUeH eMy CJLYKH- 
ai HovecBeTKH. Ho He cueqyer AyMatTb, uTo Calanus He B COCTOAHHU NOTPeGATb, 
HampuMep, OTM@4eHHHIe BILE KPYMHbIe BOMOpOcH, He3saBucuHMmo oT Noctiluca. 
| Viccaeqopanue coyep»xKuMOro KHUIeYHOrO TpakTa Y X%KHBbIX PadKOB, MOMMAHHBIX 
_¢€ Pa3HbIX PIy6UH, 10Ka3aJ0, 4TO B OTJCJIbHbIe MEPHOAbI (MIaBHbIM OOpa3s0mM pH 
| I[BeTeHHH) BCe 3TH BOROPOCAM MOFyT C/YXUTb HeMJIOXHM KOpMoM jvIa Calanus. 
OHAaKO C MOMOLIbIO HOYECBETOK 9TH WIMMOBATHIC HIM BLITAHYTHIe B LJIMHY (POPMbI 
CTaHOBATCA Aa Calanus 6omee JOcTyNHLIMH. 

TaKuM 06pa30M, H3 CKa3aHHOro BHO, uTO Noctiluca, 6yqy4un caMa KOpMo- 
| BbIM OObEKTOM, B TO Ke BPEMA HIpaeT POb NPOMEXKYTOUHOTO 3BeHa MEX Ly Ca- 

‘lanus, C OMHOM CTOPOHbI, H WMaTOMeAMH, NepHAHHeEAMH HW MeJIKHMH pakooOpas- 
HBIMH, C Apyron. 

3nHauennve Noctiluca B nutanuu Calanus — u Kak nepeHocuHnkKa PacTHTeJb- 
HOM H X%KHBOTHOM MHMUIM, H Kak HemocpescTBeHHOrO OObeKTa MHTAaHHA— ese 
@ovylee BO3pacTaeT B CBA3H C TeM, UTO B UepHom Mope Noctiluca B Teyenne nouTH 
BCero roa MHOFOUNCIeHHa H OOHTaeT Ha Pa3HbIX MIyOHHAX MO BCeH aKBaTOPHU 
mops. Baarogapa ucnomp30BaHuto Noctiluca Calanus 8 UepHom mope, m0-BH- 
JIUMOMY, He JlOJDKeH UCIbITbIBaTb HeJOCTAaTKa B MHIIe. 

Cnoco6HocTb xe 2TOrO pauka 3axBaTpiBaTb Noctiluca u Apyrue KpynuHple 
OObEKTEI HE MPOH3BOAA KPyFOBbIX TOKOB, a TakxKe MOCTOAHHOe ynoTpeOseHHe 
UX B MHULy, POBOPHTB MOb3y TOrO B3rAa, YTO OTOOP H XBaTaHHe KOPMOBbIX 
o6bekToB y Calanus Kak cmoco6 3axBaTa IIMIH MpHoOperaeT mepBocTemeHHoe 
‘BHAUeHHE. 


CepactronombeKaa OMomormueckaa ctanmua um.’ A. O. Kosamesckoro Tlocrynusto 
Axajemuu Hayk CCCP 11 XII 1959 
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PUZBHOMOTH A 


B. fr. CAMCOHOBA x B. A. HWJIbAHOK 


VW3MEHEHHE BHOTOKOB MOSIrA YEJIOBEKA TPH BO3EMCTBUM 
CJIOKKHDIMH PHTMHYECKMMUN CBETOBbIMH PASAPAXKHTEJAMU 


(ITpedcmaeaeno axademuxom IO. B. Xapumonom 28 I 1960) 


Salaueli HacTOAWeH paOoTbI ABHIOCb UccIeqOBaHHe H3MeHeHHH YaCTOTHOrO 
cneKTpa 93uleKTposHiedasorpamMpl (OSI) uesoBekKa MO BJIMHHHeM CJIOXKHBIX © 
PHTMOB CBETOBbIX M@JIbKaHHH, COCTOAMLMX H3 AByX H ‘Ooulee HeKpaTHbIX pyr 
Ipyry HW OMHOBPeMeHHO MPHMeHAeMBIX YAaCTOT IyJIbCHPytoulero CBeTA. 

Ilo murepatypHyiM faHHpm ('), MO3r KpOuuKa, cya no OOl, HecnocobeH 
YCBaHBaTb {Ba OJHOBPe€MCHHbIX, HO Pa3JIMYHbIX PHTMA CBETOBBIX Me@JIbKaHHi. | 
Takve HaGJIOMeHHA MpOBOAMCb H Ha JNOMAX (7), OMHAKO, MO 3aKJIIOUeCHHIO aB- | 
TOpa, NOJIYYeHHaA Zach OKasallaCb CJIMUIKOM CJIOMKHOH JIA pacuMppoBKH. | 

Jia u3syueHHa uacrorHoro cnekTpa SOL Opll HcNOMb30BaH TapMOHHYeCKHH ~ 
aHaMsaTop YoulTepa, mepesewaHHbili OJHUM M3 Hac (*) TaKHM O6pa30M, 4TO OH 
BbIJeAI 43 OOL orjsesbuble uacTOTH B paay oT 1,5 no 480 ry. OuseTpH aHaH- | 
3aTopa, NpomyckKatoue yacToTH 40 100 ru, Obl HaCTPOeHbI HACTOJIbKO OCTPO, 
YTO OTKJIOHeHHE CHTHasia Ha ++ | Ti OT YaACTOTHI (UJIbTPa aBaslo TOMbKO 4/, aM | 
TWIMTY Libr. | 

@MopMa CBeTOBbIX HMIMYJIbCOB OblJla MpakTHYeCKH NPAMOYTOJbHOH. OTHOUIe— 
HHe JWIMTeJIbHOCTH CBeTa K TeEMHOTe PpaBHaAOcb | : |. CBeroBble pa3sqpaxuTeJn. 
IIpHMeHSJIMCb B TeyeHHe 50 ceK.; OHH CO3aBaJIH Ha 3paUKe OCBeIICHHOCTb, PaB- 
Hy!0 50 wk. 

Hcceqyemblli HaxXOAMJICA B TEMHOH SKPAHHPOBaHHOH KaMepe. DOT perucrpu- 
PpOBaslacb IPH YHHNOJAPHOM OTBeEAeCHHH OT NpaBOH HIM JIEBOH 3aTbIMOYHOM OOa- 
cru Mosra. Iloq HaOsOeHHeM HaXOHJIOCb WeCTh B3POCJIbIX 3QOPOBbIX YeJIOBeK- 

O6pa6orka ONMbITOB Beach MO ycpeXHeHHBIM 3a 10 uu 50 ceK. JaHHbIM aHa- 
JMsaTopa, a QOT ucnob30BalaCcb JIMMb Kak MOKa3aTeJb OTCYTCTBUA apTebakTOB, 
MCKaKaloulMX YaCTOTHBIN cnekTp SOI. 

B I cepuu onpiros (Ba pas/IMYHBIX 10 YaCTOTe PHTMHYeCKUX CBETOBBIX pa3qpa-— 
XKCHUA OT JBYX H€3aBHCHMBIX Apyr OT Apyra HCTOUHHKOB CBeTAa MpOeMHPOBAaJINCE. 
B BUe IyJIbCHPytOllero CBeTa OJHOBPeMeCHHO Ha OMWH HM TOT Ke OeubIll 9KpaH. 
IIpempapuTesbHO UccuIeqOBaOcb U3MeHeHHe SOL B oTBeT Ha KaxXkIblii U3 9TUX 
PHTMOB NO0posHb. M3menenve aMMVJIMTYAHbIX XapaKTePHCTUK 4aCTOTHOTO cHeKT- 
pa OOV sBpipaxkaercA OTHOMWeHHEM aMIWIMTY YacToT, MOJIyYeHHEIX BO BpeMa” 
AeUCTBUA PaspaxkuTesel, K aMMVIMTY aM (oHOBOH akTHBHOCTH SOT B TemHOTe. 

BC€X HCCJIELYeMBIX OblIa OOHAPyxKeHa CMOCOOHOCTH MOSra YCBaMBaTb [Ba 
Pa3JIMYHBIX MO YacTOTe HEKPaTHbIX Apyr Apyry PHTMa CBeTOBLIX MeJIbKaHHif. 
Ha puc. 1 nokasau dparmenuT onpita I cep, B KOTOPOM Ha OHO H TO Ke NOME 
9KpaHa JaHO OMHOBPeMeHHO JBa CBETOBHIX Pa3ApaxKeHUuA Cc yacToToH 6 u 14 B ce- 
KYHy. AicHO BUAHO 3HauHTebHOe yCHJIeHHe aMNJIMTY OMOTOKOB c uacrorToit 
6 u 14 ru, a TakxKe CyMMapHBIX M Pa3HOCTHBIX 4acTOT, PaBHEIx 8 u 20 nep/cek. 
Ha puc. 2 mpuBeyeHo THnW4HOe U3MeHeHHe aMIIMTYQHEIX XapakTepHCTUK 4ac- 
TOTHOrO cneKTpa OQO!’, nouyyeHHoe MpH OAHOBPeMeHHOM NIpUMeHeHHU JByX 
PHTMOB CBETOBbIX MewbKaHHi 14 u 40 ry. Oxo BEIsBauIO yBeMYeHHe aMNANTY 
OuoToKoB OO! (14 um 40 ri), ux cyMMapHoit yacrotb (54 ru) HM ux pasHOCTHO!t 
yacrorb (26 rit). Stor shekT HaGMofaNca Ip OGBIX KOMOMHAMMAX PHTMOB 
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/a3,paxkuTeseli B THanasoue uactor oT 4 yo 80 nep/cek (5 u 6; 6 u 14; 4 u 30; 
u 20; 9 u 30; 18 u 20; 24 uw 25; 20 u 30; 14u 40; 14 u 54; 30 u 48; 30u72; 30 


’CBauBasIMCh cpeqHue puTME! (14—48 rm), HecKOJbKO ciadee — Mej]VICHHEIe, 
1 Cladee Bcero — BEIcoKHe (60—80 ru). BripaxkeHHoe BocmpousBesenne BOOT 
\BYX OJHOBPeMeHHO IIPHMeCHACMBIX PHTMOB CBETOBBIX MYyJIbCallHH HMeJIO MecTO 
B cJlyuae, KOra OHH Ma- 

O OTMHYAIMCb MO YacTOTe, A 

anpumMep 24 u 25 ru, Hu B eel 

Jyuae OUeHb OOJIbINMX pas- 2 Mi A i hry 
PiM4Hu, HampuMep 6 un 72ri. 


CyulecTBeHHOH ocoGeH- Pla 
RAOCTbIO 3JIEKTPHyecKOorO OT- nba edvonnttan ie iiorrnnanaraon 


sera MO3ra YeOBeKa Ha ha 
}ORHOBPeMeHHOe BO3JeHCTBHE A 

|Da3JIMUHBIMH 10 YacTOTe PHT- Sis 

MMUCCKHMH CBETOBBIMH pas- 2 “mt-st mi 
|IpakUTeAMH OKa3aJlacb, 6 | ie 

#KaK MbI BHJeJIM, ero Ccro- fol \ NN 

| Ee J 

}COOHOCTh YCHJIMBaTb aMIJIH : Vv 4) 


Tyapl uactot SOI, coorser- 20 
CTBYIOWHe JBYM mpuHmMenae- 7 ™ 
MbIM PHTMaM, a Take yCH- 
JIMBaTb aMMJIHTY [bl CyMMap- 
HbIX HM Pa3HOCTHBIX UacTOT. 
|3ro aBeHue ObiImo OGHapy- | \ 

2KeHO B 95% BCeX OMDITOB. WL It hh Vi Hh 
| AMOJIMTYIbI CYMMapHbIX HU 

Pa3HOCTHBIX YUaCTOT, Tak *xKe 8 g 
|KaK WH aMMJIMTYQbI UacTOT 4& 

S97, coorpercrBy1ollux 3a- {4 
|faBaeMbIM PHTMaM, y pa3- | 
| HBIX Hcculeqyemplx oOTIMua- 
| BUCH m0 BeJIHUHHeE HU ObIJIH 
- MOJBepxKeHbI KOMeOaHHAM BO 
BDeMeHH. 

JjOKa3aTeJIbCTBOM TOYO, 
uTO OOHaAPyXeHHbIM HaMH 
adpektT ABAeTCH MU3HONO- 
PHYeCKOH OCOOeCHHOCThIO MO3- 
Ta, a He apTedakToOM, CJly- Puc. 1. Yeunexneamnauryg uactor 99I, coorsercTBy10- 


MKHJIU KOHTPOVJIBHbIe ODIbITbI WHxX IO yacTOTHOH XapakTepHCTHKe JBYM OJHOBPeCMCHHbIM 
€ GOTORIEMEHTOM, OL Te ee a a teunones Bn SOT api Ha 
YeHHBIM K YCTAaHOBKE BMECTO  ecennu pazapaxenwii. a — sHmedanorpamma, 6 — mo- 
uccweqyeMoro. B 9TOM CJIy-  xasanna aHamMsaTopa; 6, 2, O — 3allMCb BbIJeeHHbIX 
yae CBeTOBaA CTUMY JIANHA aHaJIM3aTOPOM UYaCTOT. Uacrotul B repllax OTMeueCHBI Ha 
IByMA OJHOBpeMeHHBIMH KpHBbIxX. Mccnenyeman B. C.; 5 J 1960 r. 
PHTMaMH BbISbIBAaIa OJMHa- 

KOBOE TIO BEJINUHHE YCHJICHHE AMILWINTY TOJbKO 3aaBaeMbIX YaCTOT, aMIIJIHTYy- 
Abl 2%KE YACTOT, COOTBETCTBYIOUTHe HX CYMMe H Pa3sHOCTH, He H3MCHAJINMCH. 

Bo II CepHU OMbITOB Ha OJHO H TO Ke MOJIe 9KPaHa, OCBELMLAeCMOe purmMuyeckH 
NYJIBCHPYIOUJHUM CBeTOM OJHOH UaCTOTbl, HaKJlaj[bIBaJIuCb Oeryne CBeTOBBbIe 
MOJIOCHI Apyrok yactoTpl. Mos3r uesoBeka pearupoBaJl Ha Take YCJIOBHA pa3syApa- 
2KCHHA OYCHb CXOJHO C TEM, YTO HUMEECT MECTO TIPU OJHOBPpeMeHHOH CTHUMYJIAWUU 
BYMA Pa3JIM4HbIMH CBETOBbIMH PHTMaMM AByX CoTocTHmMyviaTopoB. Habutoya- 
JIOCb XOpOIiee YCBOCHHE JIKOOBIX ABYX PHTMOB, B TOM UHCJIe OYeCHb ONM3KUX UH Jla- 
JI@KHX MO YaCcTOTe, a TakxKe YCHJIeEHHe aMINJINTYT NOTCHWLHAaJIOB, COOTBETCTBYIO- 
ULMX CYMMaAPHbIM H Pa3HOCTHbIM YaCTOTaM IBY xX pa3qpaxkntTesen. Tak, pu coyve- 
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TaHUM pHTMOB 5 u 6 rl BOSpacTaH aMMVINTYAbI MOTeHUMAaTOB 5,6 H ll ru, anps 
couetanuu 18 u 30 nep/cex ycnuuBanuch amnautygpt 12; 18; 30 u 48 ru. 
B III cepuu onpirop puTMMyecKHH CBeT OT OAHOrO CTHMYJIATOPa MPOeIH— ~ 
poBaJICA Ha JIeBy!O NOMOBMHY 9Kpaha, a Me/IbKaHUA APyrou YaCTOThI, OT BTOPOrO 
tborocruMyuisTopa, — Ha ero mpapyro nowopuny. IIpu noBropeHuH BCeX KOM-— 
OMHAaMA pasqpaxuTeseh OplwlO BLIABJICHO, UTO B THX YCJIOBHAX Ba Pa3sJIMd— 
HbIX 110 YacTOTe, HO OJHOBPpeMeHHO MPHMeHAeMBIX PHTMa YCBaHBalOTCA Ooee 
aKTHBHO, 4YeM B TOM cuJIyuae, KOTa 06a pa3sqpaxkuTeA MpoelupyloTcs Ha 
OHO H TO xe MOe. OHAKO MOBBIINeHHe AMIVIMTYL CYMMAaPHbIX MH Pa3HOCTHbIX. 
yacTOT B 9TOM cjly¥ae JIM60 OBO BbIPaKeHO Ccw1a60, MMOO MOMHOCTHIO OTCYT—— 
CTBOBaJIO (B 52% OMbITOB). 
Bo MHOrHX SKCMepHMeHTaXx, He3aBHCHMO OT BUJOK3MeHeEHHA YyCTAaHOBKH,. 
Ob11I0 OOHAPyxXeHO ABJIeEHHe aKTHBallMH OAHOrO M3 JBYX YCBOeHHbIX PHTMOB, 
BOSHHKaBluee MPH OHOBPeMeHHOM IIpH- 

54 MeHeHHH JBYX Pa3HbIX M0 YacTOTe CBeTO- 
i BbIX MeJIbKaHHH. BewwunHHa aKkTHBalluu 
BLIPakKaslacb HaMH OTHOMeHHEM aMILIHTy 
NOTeHMHaJIOB, MOJIYYeHHbIX MpH pasypa- 


in 


26 
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Puc. 2. OrHocutembHoe H3MeHeHHe ua- Puc. 3. M3meHenue yactorHoro cneKkTpa SOI" 
CTOTHOrO CeKTpa QOT mp oHOBpeMmexH- IIPH OJHOBPeCMCHHOM IIPHMeHEHHH Tpex pa3- 
HOM pa3paxkeHHH JByMA  CBeTOBbIMH JIM4HBIX MO YaCTOTe CBETOBLIX PHTMHYeCKHX. 
putmamu (14 u 40 mep/cex). 3a equHuny pasqpaxuteneii (6; 14 u 40 mep/cex). O6o- 
IIpHHAT YaCTOTHbI cneKTp SOI B Tem- 2HaueHHA Te we, UTO Ha puc. 2. Mccneqye- 
Hote. Mccnenyempiit K. 1O.; 24 X 1959 r. Mad CBs 27 exe lob oan 


XKCHHM JBYMA PHTMaMH, K aMMMVJIMTYaM TeX Ke MOTeHIMaJOB, MOsJyYeHHbIX 
B KOHTPOJIbHOM OMbITe B OTBET Ha OAMH PHTMHYeECKHH pas_paxKUTeb. OOnmHo: 
NOBbIMAIach aMMINTyLa KoueOaHuh Coulee HU38KOrFO 3 COYeTAeMbIX PHTMOB,,. 
HalpuMep 30 riympu KoMOuHauHH 30 u 72 ry Mau 6 npu coyeraHnH 6 u 20 rn, 
OMHaKO HHOra aKTHBUPOBaJICA HM Ooee BHICOKOUACTOTHDIM PHTM. 

Bo Bcex Tpex CepHAX OMBITOB OblJIO UCCJIeLOBaHO H3MeHeHHe aMIVIHTY HBX 
XapakTepHCTHK YacTOTHOTO cneKTpa OO npu ofHOBpeMeHHOM NIpHMeHeHUM 
3; 4 M5 pasJIMUHbIX 10 YaCTOTe PHTMHYECKHX CBETOBHIX MyubCalluit. 

IIpuMeHeHve Tpex pa3sApaxkuTeseH BbISbIBaIO B 70% BCeX ONBITOB ycHule- 
HHe aMIWIMTyYL Tpex COOTBeETCTBYIOWWMX HM NO yacroTe noTeHIvaloB SST, Ho 
OHO ObIJIO OTHOCHTeJIbHO MeHee 3HAYNTEJIbHBIM, YeM B CyUae MCNO/Ib30BaHHA 
ABYX PHTMOB. OpiekT cOXeHUA M BLIYHTAHHA PUTMOB coxpaHnsuica (puc. 3). 
B 30% OnbITOB MO3r BOCMPOMSBOAM TOMbKO JBa H MaKe OMMH PHTM. 

OHOBpeMeHHOe pasypaxkeHWe YeTLIDPbDMA PasMUHEIMM MO uacTOTe puT- 
MaMH OKa3aJl0Cb JIA MO38ra TPYAHOH 3aaueli — ycBoeHve BCeX 4eTHIPeX PUT- 
MOB ObIJIO OOHAPyxkeHO JMU B 31% oONBITOB, WByX H3 HUX B 56% u ofHOrO 
B 12% onpitoB. [IpH sTOM aMMJIMTYIbI BISBAHHBIX uacToT DST 6M HeEBbICOKH. 
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[lath ONHOBpPeMeHHbIX Pa3JIMYHbIX PHTMOB CBETOBBIX Pa3kparxKeHHlt He yCBal- 
uch MO3roM. Mos3r wH6O BEIeIAT OME U3 HHX, JJHOO HaOmOZaNoOcb obmee 
eHeHHe BCero YaCTOTHOrO cnekTpa OSI, cxoHOe C H3Me€HEHHeM IIPH BOssel- 
HH OObIYHDIM HENYJIbCHPYIOULMM CBeETOM, T. €. CHHKEHHe aMMVJIUTY] G-pHTMa, 
M H€3HaYMTeIbBHOM H3Me€HEHHH aMMJIMTY, BCeX OCTaJIbHbIX uacToT JOT. 
CuleqyeT OTMETHTb, UTO HH OHH 3 CJIOMKHEIX PHTMOB CYOBEKTHBHO He pa3- 
yaJICA UCCJIeXyeMbIM JaxKe B TOM CJIyuae, KOPa OHH COCTOAJIM H3 JBYX HU38KUX 
TOT (HampHMep, 6 u 14), B TO 2%e BpeMA MO NapaMeTpaM S/EKTPHyeCKOH aKTHB- 
CTH MO3r TOYHO BOCIPOH3BOAU YaCTOTHI JBYX HW TpeX pa3slpaxkeHHH, a Take: 
‘ CYMMBbI H pa3HOCTH. 

Buijesenue 3 OST rapMOHvYeCKHM aHaJIH3aTOPOM YaCTOTHBIX MOTEHWHaJOB, 
OTBETCTBYIOIMHX MO YacTOTe HE TOJbKO 3aaBaeMbIM PHTMAaM, HO Tak»Ke UX 
MMaM HM Pa3HOCTSAM, CBUJETeIbCTBYeT O HEJIMHEMHOCTH Mpoleccos, mpoTekalo- 
X B OpraHe 3peHHA HM B MO3re IPH pa3sAPaxKeHHH CBeETOBbIMH UMMYJIbCaMhH.. 
3MOXKHO, UTO KOJIHYeCTBEHHOe H3yyeHHe AaMMJIHTYA CYMMaPHbIX HW pa3HocrT- 
IX UACTOT NO3BOJHT CilelaTb HEKOTOPHIe 3aKJIIOUCHHA O XapakTepe STO He- 
HeHHOCTH. 

I[puHocum ray6oKy1o 61arogzapHoctb npod. JI. [. Boponuny u E. H. Coxo- 
BY 3a pelocTaBJeHHe BO3MOXHOCTH MpOBeJeHHA ONbITOB B JaGOpaTopHit 
ajlu3aTopoB Mockospckoro yHHBepcuTeta. 


Vuctutyr Bpiciei HepBHO MeaTebHOCTH Iloctynuvio 
AxkajlemHu HayK CCCP 23 I 1960 
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